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THE VESSELS OF COLUMBUS. 
The Santa Maria, the largest of the three vessels in 
the little fleet of Columbus on his first voyage of 
discovery, is shown below on this page, as it is 
represented by the drawings made at the time by Juan 
de la Cosa, who was a pilot on the vessel. A reproduc- 
tion of this vessel was launched at Carraca, Spain, June 
26, and her appearance at the time is shown in the ac- 
companying view. This vessel is being built at the ex- 
pense of the Spanish government, and the two smaller 



vessels of the fleet are at the same time under con- 
struction in that country, at the expense of our govern- 
ment, and under the supervision of United States offi- 
cers, acting in conjunction with the Spanish commit- 
tee. 

The Santa Maria was built at the arsenal of Carraca, 
sixty-three days being taken for the construction of 
the vessel, under the direction of engineer Leopoldi 
Puente y Wilke. Her length between perpendiculars 
is 22 '60 meters ; length over all, 29 '10 meters ; extreme 



beam, 9'86 meters. The hull weighs 127 tons ; it has 
five decks and a main mast, fore mast, lnizzen mast, 
bowsprit. The armament consists of six falconets and 
two lombards, the latter being on the main deck. 

It is intended that all three of these vessels shall be 
completed in time to take part in a celebration in 
Spain, commemorative of the date of the sailing of 
Columbus, August 3, 1492. The vessels are then to be 
sent to this country, arriving in New York in time to 
(Continued on page 85.) 




THE SANTA MAEIA-A COPY OF COLUMBUS' SHIP, RECENTLY BUILT IN SPAIN. 
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ELECTBIC BOATS AND CABBIAGES AT THE 
COLUMBIAN EXPOSITION. 

An attractive feature at the World's Columbian Ex- 
position will be the navigation of the lagoons by pleas- 
ure boats. The visitor will have the double enjoyment 
of a sail and excellent water views of the wonderful 
buildings and other exterior objects of the great expo- 
sition. The committee charged with the selection of 
boats best suited for this particular purpose were in 
doubts as to which their approval should be given, and 
with a view of settling the matter they invited several 
different makers to bring forward specimens of their 
boats and join in a practical trial of merits on the 
waters of the grand basin. The preliminary trial took 
place on the 14th of last month. 

It was understood by the competitors that the con- 
cession or right of running boats should be awarded to 
the parties whose vessels made the least noise and gave 
out the least heat and smoke. The prime object of the 
directors was to secure the comfort of the visitors. 
More than this, the expectation is that hundreds of 
thousands of people will patronize the boats, and the 
share of the proceeds coming to the exposition will be 
large. 

At the trial above mentioned four specimen boats 
were on hand. Meeker & Co. presented a fine steam 
launch named the Isabella; Willard & Co., an excel- 
lent steam launch, the America, capable of accomodat- 
ing fifty passengers; the Electric Launch and Navi- 
gation Co. entered their specimen electric boat the 
Electra, and the Columbian Launch Co. brought for- 
ward their electric launch the Volta. As a result of 
the trial it is understood the committee were satisfied 
that while all the boats performed excellently well, the 
boats of the Volta class better answered to all the con- 
ditions of comfort, speed, safety, and facility of man- 
agement than the others, and it is expected the con- 
tract will be awarded to the "Volta owners. We un- 
derstand they claim to be able to run their boats on 
one storage of energy, as fast as the rules permit, for 
a period of twenty-four hours. The expected require- 
ments of the directors are that about fifty regular 
boats will have to be provided, each capable of carry- 
ing 28 passengers, also a number of smaller extra boats 
for use on call. So much for electricity on the water. 

Electricity as applied to the propulsion of land car- 
riages in place of horses will form another interesting 
item in the wondrous electrical department of the 
great fair. 

Mr. Willard A. Smith has charge of this class of ex- 
hibits, which will be located in the great transporta- 
tion building. Mr. Smith says : 

" A special place will be provided in the rear of the 
transportation exhibits building for showing electric 
carriages in operation. These vehicles will not be 
heavy lumbering affairs, but will be built for use on com- 
mon roads. They are now in use in Europe and are a 
success. American inventors are in the field, and will 
have some fine carriages on exhibition. The road be- 
tween the transportation annex and Stony Island ave- 
nue is well adapted for the exhibit. There will be a 
line of trees, vines and shrubbery along the fence, 
making the road very pleasant in every respect. The 
railroad tracks will be removed and a fine pavement 
laid. Up and down this road the carriages will run, 
and people will be surprised to learn that for centuries 
money has been uselessly tied up in horse flesh." 

The removal of horses from the street cars and the 
propulsion of the latter by means of electricity already 
has been accomplished in many of our towns and 
cities. The day seems to be near at hand when this 
marvelous agent will be still more extensively em- 
ployed in connection with pleasure carriages and ve- 
hicles of all kinds. In fact, the electrical omnibus now 
exists in London and has been illustrated in these 
columns. Independently of the greater convenience 
of such vehicles, the removal of horses from the streets 
will be a boon to the public, thereby preventing the 
accumulation of filth and promoting the general 
health. In New York and Brooklyn the air is at 
present contaminated with the daily droppings from 
some fifty thousand animals. This manure, in the form 
of fine dust, pervades every nook and corner of the 
dwellings, penetrates the clothing, and enters the 
eyes, ears and nostrils of the inhabitants, forming irri- 
tating centers from which diseases result. The elec- 
trical wagon will bring many advantages to modern 
civilization. 



most valuable character were obtained, the near ap- 
proach of the planet, and its consequent brilliancy and 
size at this time enabling the observers to utilize the 
full powers of the instrument with the most interesting 
results. 

A correspondent of the N. Y. Sun, writing from the 
observatory, under date of July 31. says : The draw- 
ings by all the astronomers exhibit numerous changes 
in the principal characteristics since the celebrated 
sketches made by the Milanese astronomer Schiapa- 
relli. Many of his almost fanciful details are shown to 
have no existence in reality. None of the so-called 
canals are doubled, or geminated as he depicted them. 
All of these curious streaks, whatever they may be, 
are broad strips, and not narrow lines, just as they 
were seen through the Lick telescope two years ago, 
and in fact just asihey have been ever since the great 
Washington refractor was first turned on the planet 
in 1874. 

This will be a disappointment to those who have 
found in the existence of these canals, and particularly 
in the announcement that they all were seen to be 
doubled, indisputable evidence that Mars was inhab- 
ited by human beings. The most startling of all the 
Mount Hamilton observations are those made on the 
two tiny moons of the planet, which were discovered 
by Asaph Hall in Washington during the apposition 
of 1877, and which have since been seen at brief inter- 
vals and only in the largest telescopes. Not only have 
these little attendants, by all odds the faintest plane- 
tary bodies to be seen anywhere in the sky, been in 
plain view for the greater part of July, but the astron- 
omers regularly observed their eclipses in the shadow 
of Mars. 

It was learned from Prof. Holden that the satellites 
are seen to disappear in eclipse upon reaching the line 
of shadow with almost the same instantaneous effect 
which is seen when the dark limb of the moon passes 
over a bright star in the sky. Within two-tenths of a 
second the whole body of the moon is seen to be im- 
mersed in the shadow cast out into space by the globe 
of Mars. 

It is almost impossible to convey a proper idea of the 
insignificant size of the little satellites, or of the extra- 
ordinarily small scale upon which their orbits are drawn. 
The inner satellite is probably about eight miles in 
diameter, the outer one about twenty. The first is 
less than 4,000 miles from the surface of the planet and 
the other about three times that distance. To a man 
in Mars they would each appear about one fifth the 
size of our full moon, and they revolve so rapidly 
about the planet that the inner one appears to move 
through the sky from west to east, and consequently 
rises in the west. It completes one revolution in less 
than eight hours, so that it seems to be "new" three 
times a day. 

It has only been possible heretofore to estimate the 
size of these bodies by comparing the amount of light 
reflected by them with that reflected from the planet 
Mars itself, whose size is known. But now, by means 
of these eclipse observations, we have a direct measure 
of the size, since it is found that each of the satellites 
moves its own diameter in about two-tenths of a sec- 
ond, and we can easily tell from our knowledge of their 
orbits just what space in miles each of them moves 
through in that time. 



A NEW HAP OF THE PLANET MAES. 
The close resemblance, in so many details and con- 
ditions, of the planet Mars to the earth has long made 
it one of the most interesting of the heavenly bodies, 
and speculation as to whether or not it is inhabited by 
beings similar to those living upon the earth has been 
long indulged. On the 3d of August the planet was 
closer to the earth than it had been at any time during 
the past fifteen years, and its unusual brilliancy for the 
week prece ing caused it to be observed with the ut- 
most attention at most of the observatories in the world. 
The great Lick telescope, at the Mount Hamilton 
Observatory, California, was used to its full capacity 
' in this work, and for several days observations of the 



HOSES S. BEACH. 

The death, at Peekskill, N. Y., July 25, of Mr. Moses 
S. Beach, though it had been for some time looked for, 
brought with it a sense of the temporary character of 
even the most lasting of human friendships — a realiza- 
tion of the transitoriness of life's longest associations. 
For nearly half a century, or for about the whole period 
of time which has marked the life history of this paper, 
Mr. Beach was, until stricken by his last illness, a fa- 
miliar figure in our office, and he always brought a 
friendly countenance, the air of one living an active 
and useful life, and a keen appreciation and sound 
judgment of the intricacies and problems of many 
branches of business. 

Mr. Beach was in his 70th year, and his death was 
from paralysis, with which he was stricken three years 
ago, since which he had been living in a helpless state 
on his country place at Peekskill. He was an older 
brother of Mr. Alfred E. Beach, one of the proprietors, 
and at present, as for many years past, an active work- 
ing editor of this paper. The two brothers were for 
several years owners in partnership of the New York 
Sun, Moses S. Beach finally selling this property to its 
present proprietors. 

Although Mr. Beach was known principally as a 
business man whose full time was always needed for 
the proper direction of his varied and important inter- 
ests, he yet found the opportunity to be considerable 
of an inventor, as shown by the records of the Patent 
Office, where a half score or more of patents appear in 
his name. They related principally to printing and 
stereotyping — the feeding of roll paper &isif.3ad of flat 
sheets, apparatus for wetting the paper before print- 
ing, cutting off the sheets, etc. Some of his inventions 
in this line facilitated the adaptation of newspaper 
presses to the printing of both sides of the sheet, while 
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the paper was passing once through the press, now an 
indispensable feature of all fast newspaper presses. In 
the last report of the Commissioner of Patents the 
name of Mr. Beach appears in a brief list which is 
given of American inventors who have contributed 
materially to the promotion of important industries. 

Mr. Beach was for many years a near neighbor and 
stanch friend of the late Henry Ward Beecher, being 
a trustee of Plymouth Church, a superintendent of its 
Sunday school, and interested in several organized 
charities of the city. He was in all things enterprising 
and energetic, and, with an industry which never tired, 
his work was always directed to a plain, practical end, 
so that it was more than ordinarily successful. He 
leaves a wife, three daughters, and two sons. 



Friction. 

Truthfully, says our new contemporary, Milling, one 
of the unrelenting foes of force is friction ; and were 
it not for that ever-present factor, motion would be- 
come as simple, as easy and as airy-like as are the 
motions of the planets, the nebula and other floating 
fragments through ethereal space, which meet with 
absolutely no frictional resistance when roaming apart 
from and independent of each other. 

Unfortunately, however, for the plodding mechanic 
who is ever trying to devise means for annulling the 
laws of friction here on this mundane sphere, all solid 
substances and some that are not solid possess weight, 
have a specific gravity that demands a state of rest, 
and even the most cunning artifices of man cannot dis- 
turb that natural state of rest except by the applica- 
tion of force. Man may construct the most skillful of 
mechanical devices, hung or poised on the most deli- 
cate of centers, but they will remain perfectly still 
until force is applied to move them around, and when 
the force is reversed the natural state of rest is soon 
resumed. The natural laws of friction are opposed to 
motion and when the over-ruling force is removed, rest 
is ordered and rest ensues. 

It is assumed and accepted as a fact among many 
practical as well as theoretical men that the frictional 
resistance is in proportion to the weight of the moving 
object. That is true in a modified sense only. A re- 
volving shaft for instance, weighing one ton, may re- 
quire ten times the force to revolve it that it does 
another similar shaft weighing ten tons. 

The most popular error, however, seems to be that 
friction is independent of time, surface and velocity. 
This is a newly discussed error — but nevertheless popu- 
lar. Time can never be ignored in any kind of a cal- 
culation, be it for overcoming frictional resistance or 
any other kind of mechanical or natural resistance. 
As we multiply times so do we increase aggregrate re- 
sistance, and so must we multiply force to overcome 
it. Friction is independent of surface in a modified 
sense only. If it is meant to increase or spread the sur- 
face without increasing the weight, as for instance in- 
casing a revolving shaft in a bearing its full length, in- 
stead of hanging it in two or more short bearings, 
there is no sensible increase of frictional resistance to 
revolving it, provided the shaft is very perfectly turned 
and the bearing perfect. But if by surface is meant 
the space traveled over in a given time, then the fric- 
tional resistance increases with the increase of surface 
or space. Thus, for instance, if we draw our sleigh 
over a level piece of road at the rate of five miles an 
hour, and another of the same weight at the rate 
of 20 miles per hour, it will require four times as 
much force to move the latter as it will the former. 

Friction is at no time, in no sense, nor under any 
condition, independent of velocity, weight and bearing 
surfaces being always the same ; every increase of 
velocity means an increase of frictional resistance that 
requires an increase of force to overcome. Every de- 
crease of velocity means a decrease of frictional re- 
sistance and a decrease of force to overcome it. 

All of these variations in the laws of friction were 
formerly well known to all the leaders among me- 
chanics and are yet, but errors will creep in notwith- 
standing. How to overcome or reduce friction has 
ever been a study among leading mechanics and many 
mechanical devices for the purpose have resulted. 
Also anti-friction metals for journal boxes have been 
quite numerous. Anything to beat friction is the motto. 

— m 1 ■ 1 » 

The Hope of France. 

French science has to deal with a peculiar problem, 
how to prevent the depopulation of the country, which 
is now going on so rapidly that the deaths exceed the 
births by nearly 40,000 in a single year. 'Increasing 
the birth rate having proved impracticable, the present 
hope is to diminish the death rate. At a recent meet- 
ing of the new Society for the Protection of Children, 
Dr. Rochard referred to the fact that only eight years 
ago he was laughed at for predicting that the popula- 
tion would oecome stationary before the end of the 
century, and .stated, that 250,000 infants die yearly, of 
whom at least 100,000 could be saved by ntelligent 
care. Stringent laws have been already passed to aid 
in preventing this great waste of life. It is now illegal 
for any person to give children under one year of age 
any solid food except on medical advice, and nurses are 



forbidden to use nursing bottles having rubber tubes. 
Efforts are being made also to induce Parisian mothers 
to nurse their own infants. — Medit. Naturalist. 



The master Car Builders' and master mechanics' 
Conventions. 

The annual convention of the Master Car Builders' 
Association was held at Saratoga June 15, and the 
Master Mechanics' Association was held June 20. The 
wisdom of holding the two conventions as close to- 
gether as practicable was demonstrated by the large 
attendance at the meetings of both, 110 members at- 
tending the master car builders' convention, and over 
150 members attending the master mechanics' conven- 
tion, being, in the latter case, the largest attendance in 
the history of that association. 

New presidents were elected for both associations, 
Mr. E. W. Grieves to succeed Mr. John Kirby as 
president of the Master Car Builders' Association, and 
Mr. John Hicky to succeed Mr. John Mackenzie as 
president of the Master Mechanics' Association. 

Resolutions were adopted at the master mechanics' 
convention providing that " all car builders above the 
rank of general foreman, having charge of the design, 
construction or repair of railroad rolling stock, are eli- 
gible to membership in this convention," and that 
"all questions pertaining to the repair, construction 
or design of the rolling stock of railways, whether en- 
gines or cars, are legitimate questions to come before 
this association." 

" Cast Iron Wheels." — An excellent report was re- 
turned by the master car builders' committee having 
this subject in hand. The conclusions of the com- 
mittee are substantially as follows: A majority of the 
roads replying to the circular of inquiry use the con- 
tracting chill, nearly all agreeing that with it foundry 
loss is decreased; but it is evident that a cheaper grade 
of iron cannot properly be used, and not less than 50 
per cent of new iron should be used. As regards uni- 
formity and quality of product, no conclusion is ex- 
pressed. As to whether the percentage of guaranteed 
wheels requiring to be replaced has been modified by 
the contracting chill, no conclusion is expressed, but 
further inquiry recommended. As to grinding and bal- 
ancing wheels, no data of importance were collected. 

The general guarantee of wheels is four to five years 
in freight service and 60,000 miles in passenger ser- 
vice. Time allowed in annealing varies from six to 
nine days, the advocates of the maximum and mini- 
mum time not being confined to either plan of chill- 
ing. A model wheel should have five-eighths inch 
depth of chill. Well-deserved praise is paid by the 
committee to the progressiveness of wheel makers for 
producing cast iron wheels weighing less than 600 
pounds and guaranteed for 60,000 miles of the heavy, 
fast modern service for less cost than other car and lo- 
comotive castings. If in the year to come the com- 
mittee receives the assistance and co-operation from 
members and wheel makers that it deserves, it is pro- 
bable that its next report will contain much reliable 
information of value. 

" Steel-Tired Car Wheels." — This committee was to 
report upon the relative merits of solid cast and 
wrought centers and of plate centers bolted to hubs 
and tires. The committee did the best it could with 
the scant information it was able to gather. About 
the only conclusion arrived at in the report is that 
bolted centers are rarely entirely free from trouble with 
loose bolts, and that solid wrought spoke centers are 
the lightest and solid cast centers the heaviest. 

"Automatic Coupler Standard and Limits." — This 
was one of the most interesting reports presented to 
the convention, and its recommendations were all such 
as to secure greater safety and more uniformity in 
couplers. 

" Steam Heating and Ventilating of Passenger 
Equipment Cars." — The report was confined to steam 
heating. In reading the report one is impressed with 
the fact that any device for use about railroads has 
small chance for success if it be of a complicated na- 
ture. Complications, even if efficient and for a worthy 
purpose, are unwelcome intruders on cars or locomo- 
tives. The general tendency is toward simplification 
of all details. This is desirable from every standpoint, 
because its results are always decrease in cost of re- 
pairs and increase in efficiency of service. This is a 
lesson worthy of careful study by all interested in ap- 
paratus for use on railroads. For them it is the secret 
of success, other conditions being equal. 

" Standards of Efficiency for Airbrakes." — The promi- 
nence of the airbrake in the present stage of railroad 
development makes it eminently fit that the Master 
Car Builders' Association should take a very decided 
stand on the matter of the efficiency of brake appara- 
tus and strongly insist that competing manufacturers 
of brakes improve their product to the highest attaina- 
ble perfection before receiving the encouragement of 
patronage. The Pennsylvania Railroad has rendered 
the association a great service in offering to establish 
at the Altoona shops a set of brake-testing apparatus 
for the association and to aid in furthering the investi- 
gations. 

"The Waste of Popping." — The committee of the 



Master Mechanics' Association on compound locomo- 
tives expressed surprise at the result of its test to de- 
termine the waste of steam through popping. 

Two three-inch pops were used on the dome. The 
waste from these when blowing off was found to be a 
surprisingly large quantity. Its amount was deter- 
mined by causing the valves to pop for ten minutes 
[steam pressure being maintained] and taking measure 
of the water used. . . . The quantity blown off as 
above was found to be not less than three boiler 
gauges, giving an average of 168 pounds of water or 
steam wasted per minute popping. 

The ordinary frequency of popping of locomotives is 
one of the worst methods of wasting fuel that is per- 
mitted to continue in practice, and it is, generally 
speaking, simply the result of carelessness or bad judg- 
ment on the part of enginemen. This also is proved 
by the committee's report, for with the two crews of 
"careful and observing men" selected to run and fire 
the engines during the test, " in many trips the boiler 
pressure was well kept up to the maximum and yet no 
steam was blown off," although " the engines were for 
long periods worked to their full steaming capacity 
and immediately shut off for equally long periods run- 
ning down hill or standing on side tracks." 

" Compound Locomotive Tests." — The report of the 
committee of the Master Mechanics' Association on the 
tests of compound locomotives conducted by it is one 
of the most admirable contributions to engineering 
literature presented in recent years, and does great 
credit to the committee, to the association, and to the 
officers of the Chicago, Milwaukee & St. Paul Railway, 
who spared neither expense nor labor in providing 
everything necessary to facilitate the work of the com- 
mittee. The methods of conducting the tests and 
drawing conclusions from the data obtained appear 
entirely above criticism, and it may be accepted that 
the report presents the most valuable and reliable in- 
formation regarding the respective merits of simple 
and compound locomotives that has yet appeared. 

The general conclusions to be drawn from the report 
are that compound locomotives are competent for all 
kinds of road service, and probably to burn success- 
fully all kinds of fuel acceptable for simple locomo- 
tives, and that they are more economical of fuel than 
simple locomotives, the exact percentage of saving of 
fuel not yet being determined, but probably lying 
somewhere between 10 and 15 per cent in ordinary ser- 
vice. — National Car and Loco. Builder. 



A New Climbing Locomotive. 
A new invention for enabling a locomotive and train 
of cars to ascend steep gradients is being exhibited by 
Messrs Pocock & Co., London. In this device a grooved 
drum is keyed on the driving axle, and the groove is 
sufficiently wide to allow a stationary cable to be 
wound once round it. The drum is of the same circum- 
ference as the driving wheels, so that with each revolu- 
tion of the driving wheels the drum travels a full revo- 
lution over the cable. This cable lies in the center of 
the track, and is secured at either end and kept in its 
position round curves by guides. It is shown by the 
model that the assistance given by the turn of the cable 
round the drum and the slight strain exercised at each 
end of the cable are sufficient to give the driving wheels 
the necessary grip or bite on the rails to allow them to 
gain the full length of their circumference at each revo- 
lution. The model now exhibited ascends a gradient 
of 1 in 3 and passes round a sharp curve at the same 
time. It is claimed that by this system the wear and 
tear of the cable are reduced to a minimum, as it rests 
on the bed of the track while the drum passes over it, 
and at all other times lies quite inactive. 



Fast Ocean Steaming. 

The steamship City of Paris, on July 28, completed 
the quickest voyage ever made between Queenstown 
and New York, her time being 5 days 15 hours and 28 
minutes, and the distance sailed was 2,785 nautical 
miles. This beats by thirty-three minutes the previous 
fastest record, made by the Teutonic in August last. 
The City of Paris also beat all previous records for 
single day runs. The highest performance in this line 
heretofore was that of the Teutonic, last year, when 
she made 517 nautical miles in 24 hours, but the City 
of Paris made 519 miles on July 24 and 520 miles on 
July 26. On four consecutive days she logged more 
than 500 miles, and her average speed on the entire 
voyage was 20 - 48 knots an hour. The City of Paris 
and her sister ship, the City of New York, are soon to 
be admitted to American registry, when they will fly 
the American flag. 



Wonderful Record of a Jersey Cow. 

On July 21, Gen. Samuel H. Moore, of Huntsville, 
Ala., gave an entertainment in honor of the completion 
of a remarkable year's record of his Jersey cow, Sig- 
nal's Lily Flag. The record shows a product of but- 
ter, 1,047 pounds % ounce, and milk, 11,339 pounds, 
constituting the Lily Flag winner of the Derby of the 
Jerseys against the great Bisson's Bells, whose record 
was : butter, 1,028 pounds 15% ounces ; milk, 8,412 
pounds 7 ounces. 
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A NEW AND USEFUL TELEPHONE 
The necessity for a telephone which can be used for 
short distances and which, at the same time, can be 
obtained at reasonable cost, has been keenly appre- 
ciated by thousands of business men, manufacturers 




Fig. 2 -THE SIMPSON ACOUSTIC TELEPHONE- 
HOBIZONTAL ARRANGEMENT. 

and others, who for various reasons have found the 
telephone in general use unsuited to their purposes. 

Many devices have been constructed for the purpose 
of meeting this demand but, until recently, with only 
partial success. Letters patent have been granted 
within the past twelve months, however, to Mr. A. L. 
Simpson, of New York, for an altogether new and novel 
acoustic telephone that is receiving the hearty in- 
dorsement of all who have tested it. 

The new telephone in its present perfected state 
possesses many features essentially superior to all other 
telephones for private lines of not more than two miles 
in length, and also for communicating from a central 
point with the different parts of large manufacturing 
establishments, public buildings, etc. Conspicuous 
among its advantages are promptness and reliability of 
service, perfect articulation at all times, and simplicity 
of construction. No electric batteries of any kind are 
used, and hence the telephone is very durable. It is 
especially adapted for all wishing rapid, cheap and 
direct communication within a distance of two miles 
with stables, depots, offices, banks, stores, shops, mines, 
warehouses, hospitals, hotels and private dwellings. 

The instruments are sold outright to those desiring 
to use them, and thus become the absolute property of 
the buyer, and remove the necessity for paying the 
exorbitant rentals charged by other telephone com- 
panies. 

The different kinds of instruments are illustrated by 
the following cuts : 

Fig. 1 shows the telephone which is suitable to place 
in a window with the wire running out through the 
window casing — the telephone being placed on brack- 
ets. 

Fig. 2 represents the same telephone with upright 




Fig. 3.-MULTIPLE ACOUSTIC TELEPHONE FOB 
FACTORIES. 

mouthpiece, which is especially adapted to meet the 
wants of those wishing to place the telephone back 
from the window, or in any part of an office or 
hallway. This style of acoustic telephone is entirely 
new. 

Fig. 3 shows the main board of the multiple-duplex 
system, which is to be used where several lines from 



different points are brought together. It will be seen 
there is a horizontal bar with annunciator drops over 
the top of each mouthpiece. When a party from a 
distant point desires to communicate, he simply rings 
his call bell, when the drop over the corresponding 
mouthpiece at the central board will fall, indicating 
exactly which line is being operated. On the other 
hand, if the party at the main board wishes to call 
any department, he throws the drop down by hand on 
the line which he wishes to speak over and rings the 
bell, when the party so called will be simultaneously 
notified, without disturbing any of the other lines. 

All of the materials used in the construction of the 
telephones are of the best quality, and are assembled 
for durability as well as service. The essential im- 
provements are as follows : 

The frame of the mouthpiece and the diaphragm are 
constructed in two pieces only. The metal mouth- 
piece, condensing chamber, and support for the dia- 
phragm being spun of one piece of metal, the dia- 
phragm being bolted to this by means of small screws 
and bolts. The advantages so derived are essentially 
a collection and distribution of about 95 per cent of all 
the sound waves received on the diaphragm, and the 
avoidance of reverberation, so frequent in many 
acoustic telephones. 

The requirements for constructing the line are very 
simple, and it is not at all necessary to avoid angles, 
all that is requisite being to keep the line free from 
pressure against any solid substance. To avoid this, 
hangers are furnished through which the line passes, 
and they can be so adjusted that the line can clear in 
going through holes in partitions and around angles. 

The new telephone has many advantages, also, over 
the present system of speaking tubes, among them be- 
ing the fact that it is much cheaper, while, at the same 
time, there is no necessity for defacing or otherwise 
injuring the walls of buildings that have been con- 
structed without making provision for such commu- 
nication, as is the case when introducing speaking 
tubes. 
The company supplies the instruments and, when 
installed by its own men, 
guarantees everything to be 
in proper working order, in- 
cluding the lines. To those 
desiring to construct their 
own lines printed instructions 
are supplied which will en- 
able any skilled mechanic or 
lineman to construct the tele- 
phones and lines properly. 

The telephones are manu- 
factured of highly polished 
metal and wood (cherry, wal- 
nut or ash) and are durable, 
ornamental and reliable. 

The demand for this new 
instrument has been so ex- 
tensive and its practical suc- 
cess so great that the com- 
pany, it is stated, will soon be 
required to enlarge its manu- 
facturing facilities. 
We have had occasion to practically test the tele- 
phone on difficult lines, and were surprised at the clear- 
ness of articulation and the volume of sound it gives. 

The telephone is manufactured by the Union Tele- 
phone Co., whose principal office is at Nos. 64 and 66 
Broadway, rooms 43 and 44, where the telephones can 
be seen in practical operation and where further in- 
formation may be obtained. 

We are informed that the telephone is secured by 
letters patent in the United States, Germany, Canada, 
England, France and Spain, and the company offers 
for sale State, city and county rights. 




Fig. 1.-THE SIMPSON 
TELEPHONE. 



A Right-of-way May Be Built Over. 

Away back in 1832 John Cowman sold lots in the 
block between 16th and 17th Streets, Union Square 
and 5th Avenue, and across the rear of lots 1 and 2 re- 
served 15 feet as an alleyway "subject to a right of 
passage for horses, carriages and carts for the private 
convenience of the owners of lots 1, 2 and 3, . . . 
and at the entrance of each of said ways into the 
street a proper and suitable gate with lock and key is 
to be kept," etc. When the purchaser bought one of 
these lots in 1890, he went ahead and extended the 
building on the front of the lot over and across this 
right-of-way. supporting the rear part on iron columns 
a foot in diameter, leaving an open space under the ex- 
tension through its whole width 15 feet high and 15 
feet 9 inches wide. The present owner of one of the 
adjoining lots tried to get an injunction against him 
to prevent this, but the Court of Common Pleas found 
that the building as erected does not prevent or ob- 
struct the plaintiffs use of the way underneath it or 
beyond it. This view has been sustained by the Court 
of Appeals. The latter holds that while the deed says 
that the passage is to be " kept open," that does not 
mean open to the sky, or to reserve light and air for 
the benefit of the several lots, but only for the passage 
of horses, carriages and carts. 



ADJUSTABLE EMBKOIDEEY FRAME AND TABLE. 
A combined table and embroidery frame, so con- 
structed that it may be readily adapted for use in 
either service, is shown in the accompanying picture. 
It ^has been patented by Mr. Maurice Schmirk, of 
Fayette, Mo. Upon each upright of the legs a 
standard or extension is held vertically adjustable by 
means of registering slots and a bolt and thumb nut, 
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SCHMIRK'S TABLE AND EMBROIDERY FRAME. 

pins upon the standards traveling in the slots of the 
legs. Downwardly extending arms from the end bars 
of the embroidery frame are hineed to the upper ends 
of the standards, and the adjustment of the frame to 
any desired inclination is effected by link bars or 
straps pivotally depending from the inner face of each 
end bar, the straps having notches adapted to engage 
pins on the inner faces of the standards. The end bars 
of the frame have each a rib provided with a series of 
apertures, and through the ends of each end bar pass 
perforated rods constituting the side bars of the frame, 
these rods being held in rigid engagement with the 
end bars by set screws. By this means, and with a 
similarly arranged brace bar below, the standards may 
be carried to or from each other to lengthen or shorten 
the frame, and by loosening the side rods the goods to 
be embroidered may be rolled up. The removable 
table top for use with the frame has battens on the 
under side near each end, provided with pins adapted 
to enter apertures in the end bars of the frame, and 
hold the top in rigid connection therewith. The table 
top, as well as the frame, may be adjusted at any de- 
sired inclination from the horizontal to the vertical, as 
shown in dotted lines in one of the views. 



AN IMPROVED HYDRAULIC PRESS. 
The press shown in the accompanying illustration is 
more especially designed for use in compressing cotton 
bales or other articles under very heavy pressure, the 
resistance being furnished without relying on the ten- 
sile strength of rods and links. This improvement has 
been patented by Mr. John F. Taylor, of West Park, 
N. Y. Hydraulic cylinders, erected upon a suitably 
constructed base, carry the lower platen of the press, 
and the upper platen is secured on the under side of 
a vessel of considerable size adapted to be filled with 
an inexpensive but heavy material, the weight being 
sufficiently heavy to meet all resistance required in 




TAYLOR'S HYDRAULIC PRESS. 

working the press. The weighted vessel is preferably 
supported by columns resting on the base plate, as 
shown. 



Cane-seat and cane-back chairs, rockers, and set- 
tees have been for forty years a specialty with lffr. F. 
A. Sinclair, of Mottville, N. Y., and during that period 
he has always maintained an enviable reputation for 
the making of thoroughly first-class furniture of this 
description, articles which for strength, lightness, 
durability and neatness leave nothing to be desired. 
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A NEW HILL FOB PULVEBIZING. 

We give engravings of two forms of mill designed for 
pulverizing all kinds of ores, phosphates, cements, car- 
bon, foundry facings, plumbago, and all hard and re- 
fractory substances. Besides having such general ap- 
plication, this mill effects a great saving over stamp 
mills and other machinery for the reduction of ores and 
other hard substances, and, furthermore, its original 
cost is only about one-quarter that of a stamp mill of 
equal capacity. 

This mill is constructed upon a new principle, which 
involves the use of a ring or die, on the inner surface 
of which a roller runs, the roller being carried by a ro- 
tating shaft hung on a universal joint. This joint is 
inclosed in the driving pulley, which revolves in a hori- 
zontal] plane. The ring' or die is inclosed in a pan 
in the base of the machine, and the roller carries 
shoes or plows, which throw up the material contained 
in the pan below the ring, so that it is acted upon by 
the roller. As the lighter portions of loose material 
come in contact with the screens arranged above the 
ring or die, they escape through the screen into the 
annular casing surrounding the space above the ring. 
In the dry mill the powdered material falls into the 
space below the base of the machine, from which it is 
removed by a screw conveyer and a set of elevator 
buckets. To the upper part of the screen chamber is 
attached a conical addition surrounding the roller 
shaft, which shaft is provided with a set of wings, 
which draw air in at the top of the conical casing, thus 
preventing the escape of the powdered material, and it 
also aids in forcing the finer powdered material through 
the screen. 

In the wet mill, instead of discharging material into 
a chamber underneath the base, it is discharged into 
an annular trough above the base, which delivers it to 
the amalgamating or concentrating apparatus. In 
this case the fan attached to the shaft above the roller 
is unnecessary and is omitted. 

The universal joint, which is contained within the 
pulley, is entirely inclosed, so as to be well protected 
from dust. The journal box at the top is also well pro- 
tected. The frictional parts are all lubricated from a 
single oiler at the top. At the side of the screen cham- 
ber is arranged a hopper furnished with an automatic 
feeding apparatus worked by a shaft taking its power 
from the driving pulley. 

The operation of grinding is continuous, the ma- 
terial being constantly agitated and thrown up, so that 
it is acted upon by the roller as it travels around the 
inner surface of the ring. As the grinding is done by 
the pressure of theroller against the ring or die as it 
travels around, no power is wasted, and the product 
secured is in the most satisfactory condition. It is 
found upon microscopic examination that whatever 



the nature of the substance 
treated in the mill, there 
is always a clear fracture, 
thus securing results that 
for nearly every purpose 
are superior to those ob- 
tained by rubbing or abra- 
sion. 

In the reduction of min- 
eral ores, this mill leaves 
them in the best condition 
for subsequent processes. 

The range of work done 
by this mill is very great. 
It operates equally well on 
substances as hard as flint 
and as soft as lime, and it 
will grind these substances 
to any desired degree of 
fineness. 

The working parts, 
which are the ring or die, 
the tire of the roller and 
the shoes or plows, are 
readily removed and re- 
placed, although it may be 
said that they have far less 
wear than the equivalent 
parts of any other mill. 

This mill is made in the 
most substantial manner, 
and only the very best ma- 
terials and workmanship 
are employed. 

No exhaust fans or sepa- 
rate screening apparatus 
are required in connection 
with the mill, as it delivers 
a finished product of any 
fineness required. 

These mills are made and 
sold by the Bradley Fer- 
tilizer Company, 27 Kilby 
Street, Boston. 




Adhesiveness of Glue. 

It appearsthattheadhe- 
sion of glue under favor- 
able circumstances is equal 
to a force of at least 715 
pounds per square inch. 

In an experiment performed, a force of 1,260 pounds, the above-mentioned experiments. Glue that has been 
applied gradually, was found necessary to separate two made a long time and kept in store is found to possess 



Fig. l.-THE GRIFFIN BOLLEB MILL FOB DBY GBINDING. 




Fig. 2.-GBIFFIN BOLLEB HILL FOB WET GBINDING. 



cylinders of dry ash wood, the ends of which presented 
a surface equal to 1 "76 square inch, and which were 

glued together end to end 
and allowed twenty-four 
hours to set. Even this 
weight was sustained for 
two or three minutes be- 
fore the joint gave way, 
and it was found, on ex- 
amining the separated sur- 
faces, that the glue was 
very thin and had not en- 
tirely covered, the surface. 
The cohesive strength of 
the glue appears, there- 
fore, in this experiment to 
have been rather more 
than 715 pounds per square 
inch, while the cohesive 
strength of the wood thus 
united in a lateral direc- 
tion was found to be only 
562 pounds, thus showing 
that if the joint had been 
between the sides instead 
of the ends of the pieces of 
wood the wood would have 
given way before the glue. 
In this case, however, the 
glue was newly made and 
the season very dry, while 
in some former experi- 
ments made in the winter 
season with glue which 
had been frequently made, 
with occasional additions 
of glue and water, the co 
hesive force indicated was 
only 350 pounds to 500 
pounds per square inch. 
On the other hand, Mr. 
Bevan found the cohesive 
force of solid glue to be 
equal to 4,000 pounds per 
square inch, from which it 
may be inferred that its 
application as a cement is 
capable of such improve- 
ment as to show a more 
satisfactory result than in 



greater tenacity than newly made glue; and for the 
use of the joiner pale-colored glue is preferred to that 
of a dark tint, as it produces neater and less apparent 
joints. Owing to [the use of a darker material and the 
less frequent employment of glue in joints exposed to 
the eye, *he color of his glue is a matter of less im- 
portance to the cabinet maker. — The Architect. 



The quantity of heat wasted by slag has suggested 
projects for utilizing it in raising steam, but nothing 
practical has been attained until recently. At a mine 
in New South Wales the molten slag is run into the 
bottoms of iron chambers that can withstand internal 
steam pressure, and jets of water are forced on the 
slag. In a short time the chambers are filled with 
steam that can be utilized in other parts of the works. 




Fig. 3. A VEBTICAL SECTION OF THE GBIFFIN 
BOLLEB HILL. 
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now being 

Length on 
Her normal 

7,550 tons ; 



LAUNCH OF THE COLUMBIA. 

Cruiser No. 12, popularly known heretofore as the 
Pirate, was launched from the Cramps' shipyard at 
Philadelphia, July 26, and was christened Columbia. 
The launch was in every way a success, and was wit- 
nessed by many thousand people, including Secretary 
Tracy, Vice-President Morton, and others prominent 
in the navy and in public life. 

This new vessel is designed to be swifter than any 
other large war vessel now afloat, and she will have a 
capacity possessed by no other war vessel yet built, in 
that of being able to steam at a 10 knot speed 26,240 
miles, or for 109 days, without recoaling. She also 
possesses many novel features, the principal of which is 
the application of triple screws. She is one of two of 
the most important ships designed for the United 
States navy, her sister ship, No. 13, 
built at the same yards. 

The dimensions of the Columbia are 
mean load line, 412 feet ; beam, 58 feet, 
draught will be 23 feet ; displacement, 
maximum speed, 22 knots an hour ; and she will have 
the enormous indicated horse power of 23,000. As to 
speed, the contractor guarantees an average speed, in 
the open sea, under conditions prescribed by the Navy 
Department, of 21 knots an hour, maintained for four 
consecutive hours, during which period the air pressure 
in the fire room must be kept within a prescribed limit. 
For every quarter of a knot developed above the re- 
quired guaranteed speed the contractor is to receive a 
premium of $50,000 over and above the contract price ; 
and for each quarter of a knot that the vessel may fail 
of reaching the guaranteed speed there is to be de- 
ducted from the contract price the sum of $25,000. 
There seems to be no doubt among the naval experts 
that she will meet the conditions as to speed, and this 
is a great desideratum, since her chief function is to be 
to sweep the seas of an enemy's commerce. To do her 
work she must be able to overhaul in an ocean race the 
swiftest transatlantic passenger steamships afloat. 

The triple-screw system is a most decided novelty. 
One of these screws will be placed amidships, or on the 
line of the keel, as in ordinary single-screw vessels, and 
the two others will be placed about fifteen feet further 
forward and above, one on each side, as is usual in 
twin-screw vessels. The twin screws will diverge as 
they leave the hull, giving additional room for the un- 
interrupted motion upon solid water of all three simul- 
taneously. There is one set of triple-expansion engines 
for each screw independently, thus allowing numerous 
combinations of movements. For ordinary ' cruising 
the central screw alone will be used, giving a speed of 
about fourteen knots; with the two side screws alone 
a speed of seventeen knots can be maintained, and 
with all three screws at work at full power a high 
speed of from twenty to twenty-two knots can be got 
out of the vessel. This arrangement will allow the 
machinery to be worked at its most economical num- 
ber of revolutions at all rates of the vessel's speed, and 
each engine can be used independently of the others 
in propelling the vessel. The full steam pressure will 
be 160 pounds. The shafting is made of forged steel, 
16^ inches in diameter. In fact, steel has been used 
wherever possible, so as to secure the lightest, in 
weight, of machinery. There are ten boilers, six of 
which are double-ended — that is, with furnaces in each 
end — 21 \i feet long and 15}£ feet in diameter. Two 
others are 18^ feet long and llf feet in diameter, and 
the two others, single-ended, are 8 feet long and 10 
feet in diameter. Eight of the largest boilers are set 
in water-tight compartments. 

In appearance the Columbia will closely resemble, 
when ready for sea, an ordi- 
nary merchantman, the sides 
being nearly free from pro- 
jections or sponsons, which 
ordinarily appear on vessels 
of war. She will have two 
single masts, but neither of 
them will have a military top, 
such as is now provided upon 
ordinary war vessels. This 
plan of her merchantman ap- 
pearance is to enable her to 
get within range of any vessel 
she may wish to encounter 
before her character or pur- 
pose is discovered. The vitals 
of the ship will be well pro- 
tected with armor plating and 
the gun stations will be 
shielded against the firing of 
machine guns. Her machin- 
ery, boilers, magazines, etc., 

are protected by an armored deck four inches thick on 
the slope and two and a half inches thick on the flat. 
The space between this deck and the gun deck is 
minutely subdivided with coal bunkers and storerooms, 
and in addition to these a coffer dam, five feet in width, 
is worked next to the ship's side for the whole length 
of the vessel. In the bunkers the space between the 
inner and outer skins of the vessel will be filled with 
woodite, thus forming a wall five feet thick against ma- 



chine gun Are. This filling can also be utilized as fuel 
in an emergency. Forward and abaft of the coal 
bunkers the coffer dam will be filled witlrsome water- 
excluding substance similar to woodite. In the wake 
of the four inch and the machine guns the ship's side 
will be armored with 4 inch and 2 inch nickel steel 
plates. 

The vessel will carry no big guns, for the reason that 
the uses for which she is intended will, not require 
them. Not a gun will be in sight, and the battery 
will be abnormally light. There will be four 6 inch 
breech-loading rifles, mounted in the open and pro- 
tected with heavy shields attached to the gun car- 
riages, eight 4 inch breech-loading rifles, twelve 6 
pounder, and four 1 pounder rapid-firing guns, four 
machine or Gatling guns, and six torpedo-launching 
tubes. Besides these she has a ram bow. The 
Columbia is to be completed, ready for service, by May 

19, 1893. 

t in » 

ETHYLENE. 
The accompanying engraving, for which and the 
following we are indebted to the Engineer, represents 




ETHYLENE APPARATUS. 

the apparatus at the Eoyal Institution by which the 
liquid ethylene is manufactured. It consists of a glass 
retort, protected from draughts by an iron cover ; in 
this retort sulphuric acid is heated to 160° C, and alco- 
hol, heated also to 160° C, is allowed to drip into it. 
Ethylene and water are then given off, and run 
through a condensing worm in a pail of water ; the 
water collects in a jar underneath, and the crude ethy- 
lene enters jars, in one of which impurities consisting 
of alcohol vapor and ether are removed by means of 
sulphuric acid spread over pumice stone ; the sul- 
phurous and carbonic acids also formed are removed, 
by passing the gas through caustic potash. The ethy- 
lene is then taken to the gasholder, in which it is 
stored for the supply of the pumps. The nitrous oxide 
used in the cooling operations is not made on the 
premises but purchased, as it is obtainable compressed 
in steel bottles in commerce. For compressing the 
ethylene two pumps are employed, one with a 6 in 
plunger and 6 in. stroke, which forces the gas into a 
second pump with a 2 in. plunger and 6 in. stroke. 
The pumps have double valves, so that, if one valve 
goes wrong, the pump can be turned on to the other ; 
this is a very necessary arrangement, especially as 



vessel. The refrigerator consists of several concentric 
cylindrical vessels, the outer one covered with flannel. 
The whole arrangement is cooled by means of evaporat- 
ing nitrous oxide in the more exterior vessels ; the 
ethylene is violently evaporated outside the central 
vessel, which is thus reduced to- such a temperature as 
to liquefy air and oxygen. The nitrous oxide and the 
ethylene move in closed circuits, and are conducted to 
and from the refrigerator by pipes. The pipes which 
carry off the expended gases are of larger diameter 
than the others. The gases are thus used over and 
over again. 



Over One Mile Deep. 
The bore at Schladebach is now probably the deepest 
in the world, being 1748 - 4 meters or about 5,735 feet 
deep. Boring was commenced in August, 1880, and 
continued for 1,247 days, not counting holidays and 
two long interruptions in 1882 and 1883, and was com- 
pleted in the autumn of 1886. The total cost of thB 
work, the Railway Review says, was $53,076, represent- 
ing about $9.25 per foot. The initial diameter of the 
hole is 280 millimeters (about 11 - 2 inches), and the 
drilling apparatus used was of the well known drop 
tool form, a casing being carried down as the drilling 
progressed. After a depth of 570 feet had been reached, 
boring was continued by means of a diamond drill 210 
millimeters (8 '4 inches) in diameter, yielding a core 140 
millimeters (5% inches) in diameter. The size of the 
hole was decreased at intervals, as the depth increased. 
At 3,510 feet it measured only 48 millimeters (1'62 
inches) in diameter, and at 5,655 feet it had decreased to 
33 mm. [(1"32 inches). When the depth of 5,735 feet, 
however, had been attained, there was a succession of 
discouraging mishaps and operations were discon- 
tinued. Thermometric measurements in the hole were 
commenced in 1884 after a depth of 3,936 feet had been 
marked, and were repeated at every 30 meters (98)^ 
feet) further down. These observations were made 
with much care, and naturally took up considerable 
time. The thermometers were fixed in a water chamber 
and this in turn was inclosed in a wrought iron casing 
to prevent breakage of the instruments under the 
enormous pressure at those depths due to the water 
used in clearing out the bore hole. Three thermome- 
ters were used for each reading, the mean of their 
indications being taken. The thermometers for each 
observation were left in the hole for from 15 to 16 hours. 
The observation showed that there was a regular, con- 
stant increase in temperature with increase in depth. 
At 5,628 feet the temperature was 45-3° R. (133'8° Fahr.) 
and there was an increase of 1° R. for every 46 - 09 meters 
(about 151 feet). From the data thus obtained the 
following formula has been deduced for calculating the 
temperature, in degrees Reaumur, at any given depth : 

P— 6 

R = 8-3 H 

4608 

in wjiich P represents the depth in meters. 
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some of the gases used attack metal. The pumps and 
valves are practically without oil ; they are lubricated 
by means of a trace of glycerine. They have Bramah 
leathers, and, in addition, a stuffing box. If any gas 
escapes the leathers, it is arrested by the stuffing box, 
and a pipe conveys it back to the gasholder. Water 
tanks on the tops of the pumps keep them cool. A 
splendid exhaust pump is also used on the premises ; 
it will keep up a fair vacuum in a moderately leaky 



Enormous Production of Beer. 

The Western Brewer (Chicago) has just published 
tables showing the total production of beer in the 
United States during the special revenue year ended 
April 30, 1892. It is seen by the official statistics that 
the total production of beer during the year upon 
which revenue was collected amounted to 31,475,519 
barrels— a net increase of 1,453,519 barrels over the pro- 
duction of the previous year. The average annual 
consumption is a little less than one half barrel for 
every man, woman and child in the United States. 
First in the list of beer-producing States is New 
York, with a total of 9,512,549 
barrels, or more than one- 
fourth of the total produc- 
tion in the United States. 
Pennsylvania comes next 
With 3,129,733 barrels. Ilh\ 
nois follows with 2,888, 364 bar- 
rels ; then comes Ohio with a 
production of 2,650,205 bar- 
rels, and Wisconsin is closely 
in the rear with 2,605,688 bar- 
rels. Following in order: 
Missouri produced 2,014,086 
barrels ; New Jersey, 1,757, 633 
barrels; Massachusetts, 1,095,- 
966 barrels ; and California, 
776,050 barrels. In six States 
of the Union only no beer is 
produced at all, namely : Ar- 
kansas, Florida, Maine, Mis- 
sissippi, North Carolina, and 
Vermont. Iowa had an out- 
put of 114,523 barrels of beer last year, an increase of 
8,580 barrels over the previous year, in spite of the 
prohibitory liquor law. Even Kansas, setting its pro- 
hibitory code at defiance, produced 1,650 barrels of 
beer last year, and duly paid the tax upon^t to the 
United States collectors of internal revenue. 



In one day the human body generates enough heat 
to melt forty pounds of ice and raise it to boiling heat. 
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THE VESSELS OF COLUMBUS. 
(Continued from first page.) 
take part in the celebration which is to take place in 
October next. After that the vessels will sail via the 
St. Lawrence River and the lakes to Chicago, where 
they will constitute a feature of the Columbian Expo- 
sition. 

A special proclamation has been issued by President 
Harrison, setting apart October 21 next as a general 
holiday, this date corresponding with that of October 
12, O. 8., 1492, when the first land of the New World 
was sighted by the discoverer. The President in his 
proclamation says : " On that day let the people, so far 
as possible, cease from toil and devote themselves to 
such exercises as may best express honor to the dis- 
coverer and their appreciation of the great achieve- 
ments of the four completed centuries of American life. 
Columbus stood in his age as the pioneer of progress 
and enlightenment. The system of universal educa- 
tion is in our age the most prominent and salutary 
feature of the spirit of enlightenment, and it is peculiar- 
ly appropriate that the schools be made by the people 
the center of the day's demonstration. Let the national 
flag float over every schoolhouse in the country, 
and the exercises be such as shall impress upon our 
youth the patriotic duties of American citizenship. 
In the churches and in other places of assembly of 
the people let there be expressions of gratitude to 
Divine Providence for the devout faith of the discov- 
erer and for the divine care and guidance which has 
directed our history and so abundantly helped our 
people." 

The Spanish committee having the matter in 
charge have made careful ex- 
aminations of all obtainable 
data to insure that the vessels 
shall be, in every detail which 
can be definitely determined, 
exact copies of the original 
Columbus vessels. In con- 
nection with this subject La 
Hustracion Nacional of Mad- 
rid, to whom we are indebted 
for our first page illustration, 
says: 

"A great deal of data of 
very varied character has 
been obtained, but nothing 
that would give the exact de- 
tails sought, because, doubt- 
less, the vessels of that time 
varied greatly, not only in 
the form of their hulls, but 
also in their rigging, as will 
be seen by an examination of 
the engravings and paintings 
of the fifteenth century, and 
as there was no ship that 
could bear the generic name 
of ' caravel,' great confusion 
was caused when the attempt 
was made to state, with a sci- 
entific certainty, what the 
caravels were. The word 
'caravel' comes from the 
Italian car a bella ; and with 
this etymology it is safe to 
suppose that the name was 
applied to those vessels on 

account of the grace and beauty of their form, and 
finally was applied to the light vessels which went 
ahead of the fleets as dispatch boats. Neverthe- 
less, we think we have very authentic data, perhaps 
all that is reliable — and this data has served for the 
basis of operations in making the drawing which 
is produced in our issue of to-day — in the letter 
of Juan de la Cosa, Christopher Columbus' pilot. 
Juan de la Cosa used many illustrations, and with his 
important hydrographic letter, which is in the Naval 
Museum, we can appreciate his ability in drawing 
both landscapes and figures. As he was both draughts- 
man and mariner, we feel safe in affirming that the 
caravels drawn in said letter of the illustrious mari- 
ner form the most authentic document in regard to 
the vessels of his time that is in existence. From these 
drawings and the descriptions of the days' runs in the 
part marked 'incidents' of Columbus' log, it is as- 
certained that these vessels had two sets of sails, 
lateens for sailing with bowlines hauled, and with 
lines for sailing before the wind. 

" The same lateens serve for this double object, un- 
bending the sails half way and hoisting them like 
yards by means of top ropes. Instead of having the 
points now used for reefing, these sails had bands of 
canvas called bowlines, which were unfastened when 
it was unnecessary to diminish the sails." 



Patents— Deatb of Inventor. 

The United States Circuit Court for the Northern 
District of Illinois held, in the recent case of The De 
la Vergne Company vs. Featherstone, reported in the 
Chicago Legal News, that all the rights and remedies 
of inventors to the exclusive property in their inven- 
tions comes from the statutes ; that the statutes of the 
United States recognize only three classes of persons 
to whom a patent can issue for an invention, viz., to 
the inventor himself, to the assignee of the inventor, 
when the assignment is made before the issue of the 
patent, and to the executor or administrator of the 
inventor, if the inventor dies before the patent is 
granted ; and that upon the death of an inventor 
before the grant of a patent the right to a patent 
descends to his personal representatives, and if they 
fail to suggest his death and take the necessary steps 
under the statute to perfect the patent, there is no 
person to take the thing granted, hence the grant 
never can take effect. 

♦ ' >■♦ 

An Acoustic Method wbeieby the Depth of "Water 
In a Klver may be Measured at a Distance. 

About two years ago I wished to know from time to 
time the rate at which a river was rising after a fall of 
rain. The river was at a considerable distance from 
the spot where its height was to be known. By means 
of the combination of two organ pipes, and a telephone 
circuit, described in the following lines, I have been 
able to make the required meesurement within rather 
close limits. At the river station, an organ pipe was 
fixed vertically in an inverted position, so that the 
water in the river acted as a stopper to the pipe, and 



Acute Rheumatism. 

There is at least one thing about which doctors 
agree, and that is the drug which acts most surely in 
acute rheumatism. Dr. M. Baudouin has made a tour 
of the Paris hospitals and finds that all the physicians 
use salicylate of soda. Some give also bicarbonate of 
soda and antipyrin, but salicylate is the sheet anchor. 
The mode of administration differs, however. Dujar- 
din-Beaumetz gives 15 grains every three hours ; 
Talamon, the same amount every two hours ; Straus 
gives 45 to 60 grains in single doses twice daily ; 
Bouchard, 75 grains of the salicylate and 150 grains of 
the bicarbonate of soda daily. Barth in some cases 
gives quinine and antipyrin, while Chauffard uses 
antipyrin alone, giving 60 to 120 grains daily. Barie 
gives 30 grains three times a day, and Comby 15 grains 
every two hours. 

In the New York hospitals larger doses than ■ the 
above are often given. In Bellevue, 20 grains every 
two hours, for the first day, is usually prescribed. In 
St. Luke's, oil of wintergreen has been much used. 
Salol has been given also instead of the salicylate. 
Nothing has yet approached the salicylates in efficacy 
in the treatment of acute rheumatism. It is generally 
the septic and gonorrheal cases only in which it fails. 
But there is still a wide divergence of opinion as to 
how to administer the drug so as to get its effects cito, 
tuto, etjucunde. — Medical Record. 




Professor Brooks, director of the Smith Observa- 
tory, at Oeneva, N. T., successfully observed the re- 
cent occultation of Mars by the moon. Excellent pho- 
tographs were also secured of the moon and planet 
before and after the occultation, with the equatorial 
telescope. 
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the rise or fall of the water determined the note it 
gave, when blown by a small bellows driven by a very 
small water wheel. A microphone was attached to the 
upper end of the organ pipe. This was in circuit with a 
wire leading to a town station at some distance. At the 
town station there was an exactly similar organ pipe, 
which could be lowered into a vessel full of water while 
it was sounding. By means of the telephone the note 
given by the pipe at the river was clearly heard at the 
town station; then the organ pipe at this station was 
lowered or raised by hand until it gave the same note. 
The lengths of the organ pipes under water at the two 
stations were then equal, so that the height of the 
water in the distant river was known. 

The determination can be made in less than a min- 
ute by any one who can recognize the agreement of 
two similar notes. The arrangement when first tested 
was so placed that the height of water at two places 
near together might be easily compared. I found that 
a lad with an average ear for musical sounds was able 
to get the two heights to agree within one-eighth of an 
inch of each other, while a person with an educated 
ear adjusted the instrument immediately to almost 
exact agreement. The total height to be measured 
was 17 inches. A difference of temperature at the two 
stations would make a small difference in the observed 
heights. For example, taking a note caused by 250 
vibrations per second, a difference of 10° C. between 
the temperatures of the two stations (one not likely to 
occur) would make a difference of about 0'02 feet in 
the height — a quantity of no moment in such a class 
of measurements. The organ pipes were of square 
section, and made of metal, to resist the action of the 
water. — Frederick J. Smith, in Nature. 



Experience with Metallic Ties in Belgium. 

A summary of five years' experience with metallic 
ties on the Belgian State railroads is given by Mr. 
Janssen in the June number of the Revue Generate des 
Chemins de Fer. Two pat- 
terns, says the Railroad Ga- 
zette, of metallic ties were 
used, both of the same weight, 
165 pounds, but of somewhat 
different cross-section. The 
flange rails, weighing 76 '6 
pounds per yard, are fastened 
to the ties by movable clips 
and bolts and nuts. There 
are twelve ties to a 9 meter 
rail. Careful observations 
were made on four sections of 
track with metallic ties and 
one section of track with half 
log, creosoted, oak ties. 

It was found very difficult 
to keep the metallic tie track 
in good shape, particularly as 
the stone ballast was ulti- 
mately pulverized by the ties, 
necessitating the addition of 
new ballast in 1891. The me- 
tallic ties are themselves in 
damaged condition, owing to 
cracks which start at the bolt 
holes. Out of 240 ties of each 
pattern which were carefully 
examined, 77 - 5 per cent of the 
Braet form were more or less 
cracked, and 17'9 per cent of 
the Post type were similarly 
damaged. 

Up to the time of making 
the report the track with me- 
tallic ties has cost for mainte- 
nance about nineteen times as much as the track with 
creosoted oak ties. Beyond this, many of the metallic 
ties are damaged to such an extent that they must 
soon be removed. 



Artificial Camphor. 

Mr. L. Nordheim, of Hamburg, presents the follow- 
ing method of preparing camphor through the action 
of ozone or of ozonized air upon camphene : Turpen- 
tine obtained through the distillation of the crude oil 
is treated with dry hydrochloric acid gas. The solid 
hydrochlorate is separated from its liquid isomers by 
pressure, and is purified and then treated with crystal- 
lized carbonate of soda in a distillatory apparatus. The 
temperature is raised to about 120°. The camphene 
obtained is so pure as to need no rectification. Ozon- 
ized air is made to act upon its vapor, and this converts 
it into cemphor : 

C'° H'« + O (camphene) = 
C 10 H 18 O (camphor). 

The product obtained is purified by sublimation, like 
natural camphor. — Moniteur Scientifigue. 



Rodin AL, according to. the Chemische Zeitung, is 
prepared as follows : 

Potassium metabisnlphite 30 parts. 

Para-am idophenol hydrocblor 10 " 

Boilingwater 100 " 

Soda hydrate q. e. 

Dissolve the first two as far as possible in water and 
then add slowly a concentrated solution of caustic 
soda, until the precipitate at first formed is again dis- 
solved, and the solution clear. 
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FIBE DEPABTMENT "CUT-LOOSE." 
The present illustrations represent the contrivances 
used by the Jersey City Fire Department for loosening 
the horses from their stalls when an alarm is sounded. 
They have two methods in use — one by the stroke of 
the gong and one by electricity. Illustration No. 1 
represents a cut-loose that loosens the horses instantly 
by the dropping of a half pound weight on the end of a 
releasing lever. This lever releases a large bell crank, 
which is connected to the horse stalls by means of wire 
and bell crank connections. When released, the lower 
part of the crank is drawn downward by a spring con- 
nection. The upright part moves forward, drawing 
down the bolt and releasing the strap. 

The contrivance on the stalls for holding the strap 
are brass-slotted castings, about 8 inches in length,;8J^ 
inches in width and \i inch in thickness. One con- 
tains a bolt with a spring connection, and the other a 
loose pin. One end of the strap is fastened securely to 
the inside of stall. The other is passed through the 
bridle of the horse. The ring on the end of the strap 
is then placed on to the pins, the end of which rests in 
the slot back of the bolt. With the first stroke of the 
gong the weight falls on to the releasing lever. The 
bell crank draws down the bolt, and the horse starts 
forward, drawing the strap away from the pin and 
through his bridle, making himself free to run to the 



to falL No. 2 is a cut-loose where the 6 inch wheel 
with a weight attachment is released by the dropping 
of a quarter pound weight resting on the hammer of 
the gong. The chain which holds the weight rests on 
a pin which lies across the top of the hammer. 

As the hammer goes forward the pin drops, the 
chain slides off, and the quarter pound weight drops 
instantly, releasing the wheeL The 6 pound weight at 
the end draws up the bolts at the stalls by means of 
bell cranks and releases the horses. Attached to wheel 
is an arrangement for turning up the gas at night. 
No. 3 is similar to No. 2, the difference being in the 
shape. The releasing bolts on the stalls are drawn up- 
ward by means of set screws connected to a piece of 
shafting over the stalls. No. 4 is a cut-loose where the 
back stroke of the hammer causes the 8 pound weight 
to fall that releases the horses. The releasing lever 
hooks underneath the end of the drop. After the 
stroke the rubber band keeps the releasing lever from 
falling back in the way of the hammer. 

No. 5 is an electric cut-loose. When the alarm is 
sounded the electric current is cut off from the magnet. 
The \%. foot lever flies up, instantly releasing the 
chain which rests on the hook at the end of the lever. 
The releasing bolts on the stalls are connected by wire 
to a piece of shafting under the flooring. The weight 
at the end of chain is connected to the shafting, which 



generator are an ordinary harpoon carrying an elec- 
trical conducting wire, covered by the harpoon line and 
connected with one pole of the generator, so as to form 
one-half of the electric circuit, the other half being 
formed by the metal-plated bottom of the boat contain- 
ing the magneto machine and the sea water. 

When the harpoon is lanced into the whale the cir- 
cuit is completed, and, as stated in the description, the 
" electric fluid passes through the body of the whale, 
and the latter receives at each rotation of the machine 
twelve heavy shocks, and as the machine can make one 
turn per second, the whale will receive 720 shocks per 
minute, of snch a force as to stun or render the whale 
unconscious, as has been proved by electrical expert- 
cal experiment." — Electrical Review. 



Clouds as Weather Signs. 

The general cloud signs penned by the late Admiral 
Fitz-Roy, and still incorporated in the publications of 
the Meteorological Office, the Marine Record considers 
still useful guides to the ordinary observer. Light, deli- 
cate, quiet tints or colors, with soft, indefinite forms of 
clouds, indicate and accompany fine weather ; but 
gaudy or unusual hues, with hard, definitely outlined 
clouds, foretell rain, and probably strong wind. Small 
inky-looking clouds foretell rain ; light scud clouds 
driving across heavy masses show wind and rain, but 
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engine. The weight is held up in place by means of a 
pin passing through the end of a small piece of sheet 
brass attached to the end of chain. This piece of brass 
rests against the arm of an indicator which gives the 
gong strokes by means of pin pricks on paper. This 
arm has a spring attachment which draws the pin 
back in time to puncture the paper strip at every 
stroke. The arm of the hammer shoves the brass piece 
holding the weight off the pin at the stroke, starting 
also the indicator. 

Attached to the bell crank also is an arrangement for 
stopping the clock and opening the sliding pole trap. 
The clock is stopped by means of a cord connected to 
the crank on one end, the other being connected to a 
wire running through the clock horizontally with a 
small piece about an inch in length soldered on to the 
center. One end of the wire has a small weight at- 
tached to it and rests outside of the clock on a pin. 
The wire is shaped so that when the alarm goes off the 
string pulls the weight off the pin, and the soldered 
piece catches the pendulum and stops the clock. The 
sliding pole trap is connected to the bell crank by 
means of a loose button. 

The five-sixteenths inch trap rope runs along the ceil- 
ing and down to this button, one end of which rests 
on the bell crank and the other runs through a hole in 
the piece of brass connected to the bottom of the rope. 
When the crank is released by the lever the end of the 
button resting on the end of the crank drops down, in- 
stantly releasing the rope, which causes the trap doors 



drops when released from the lever, causing the bolts 
to drop, which instantly releases the horses. These 
contrivances are made mostly of brass and are about 
from 1 to 2 inches in width, about one foot in length 
and % inch in thickness. They were made by the fire- 
men of the department. They cost from $10 to $20 
each. 

♦ in* 

An Electrical Harpoon for Whales. 

BY A. M. TANNER. 

It appears from a French patent, granted August 7, 
1852, to Dr. Albert Sonnenberg, of Bremen, Germany, 
that the magneto-electric machine and accessories, 
forming the subject matter of said patent, had actually 
been used for killing a whale. This must indeed be 
considered a remarkable achievement at such an early 
date in the history of the magneto-electric machine, or 
more properly the dynamo-electric machine, if we ac- 
cept the generic definition of Profs. Thomson and 
Houston that all machines for producing electric cur- 
brents by mechanical force are dynamo-electric ma- 
chines. It is not necessary to enter into details as to 
the construction of Dr. Sonnenberg's machine. It is 
sufficient to state that it consists of a crown or ring 
armed with a number of armature or induced coils turn- 
ing before a number of permanent field magnets, with 
a current-collecting ring and brushes, so arranged as to 
be capable of giving " a whale 720 galvanic shocks in 
one minute." 

The accessories used in connection with the current 



if alone, may indicate wind only, proportionate to 
their motion. These and many other general rules 
have long been trusted, but it is only of recent years 
that much importance has been attached to the rela- 
tive stratum of the atmosphere in which the clouds are 
moving. "It is now generally acknowledged," says 
the Nautical Magazine, "that in cyclonic storm areas 
the wind at. the earths surface draws inward toward 
the central area of the disturbance, and the clouds at 
a medium height in the atmosphere revolve in a true 
circle round the storm center, while the higher clouds, 
such as cirrus, diverge somewhat from the center. The 
upper clouds in the front of a cyclonic disturbance 
also have a somewhat different movement relative to 
the center than the clouds in the rear of the storm's 
path ; it will be readily seen that such observed facts 
are of the very highest importance to the weather 
forecaster on shore and to the sailor when in an iso- 
lated position." 

«ni » 

Where instinct was stronger than both will and 
reason is illustrated in a story told of Darwin, who was 
accustomed to go to the Zoological Gardens, and put- 
ting his forehead against the glass case containing the 
cobra de capello, to test his will and reasoning power. 
Darwin was perfectly convinced as to the inability of 
the snake harming him, yet every time the vicious 
snake would strike against the glass, he always dodged 
back in spite of his reason and will to resist the im* 
pulse. 
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ON TEE BIM AND IN THE DEPTHS OF THE GBAND 
CANNON. 

BT H. C. HOVET. 

Since the first of May there has been a revolution 
worth chronicling. The Flagstaff board of trade, co- 
operating with the railroad officials, have decided at 
last to make the Grand Canyon accessible to tourists. 
Tri-weekly coaches, with relays of horses, are now run 
by Wilcox in a single day to the head of the Hance 
trail, where a first-class hotel is being erected with 
accommodations for fifty guests. The news is told pro 
bono publico, and will be appreciated by those who 
have had to make the trip by buckboard or wagon, 
with primitive log cabin accommodations. 

My aim in this article shall be to tell the tourist what 
he may expect to see at Hance's, or at least what I 
did see during my four days on the rim and in the 
depths. 

But certain general facts should first be given. 
Eighty years prior to the landing of the Pilgrim 
Fathers, a Franciscan monk induced the viceroy of 
New Spain, in 1540, to send out an exploring party 



discovered the sublime gateway of the Grand Canyon. 
And four years afterward, Lieutenant Ives and Dr. 
Newberry, with Egloffstein, topographer, and Moll- 
hausen, artist, undertook its exploration. Their ac- 
count, published by the War Department, stimulated 
Major J. W. Powell to make the wildest voyage ever 
made on inland waters. His thrilling narration bears 
the simple title of "An Exploration of the Colorado 
River of the West." Major Powell also reached the 
public from the platform; and the writer had the very 
great pleasure of hearing his lecture while the matter 
was yet novel to the scientific world and fresh in the 
mind of the explorer. B. B. Stanton, C.E., is the 
only one who has thus far successfully imitated Major 
Powell. His party, in the interests of a railroad sur- 
vey, made a continuous trip by boat, in 1889-90, from 
the head of the Colorado River to the Gulf of Califor- 
nia. Three men were drowned during the voyage. 
Powell lost two by desertion, who were killed by the 
Indians. 

In order to appreciate the perils of such a voyage, try 
to think what it means to descend a stream that falls 



Olympus. The friendly stars had not vanished when, 
alone, I mounted to the very edge of a cliff whose base 
was as yet invisible. My excited fancy clothed the 
darkness with indefinite shapes, that were mainly 
mingled memories of descriptions read and the moon- 
light scenes of the previous night. Most of these 
fancies were dispersed by the sheen of the rising sun, 
and I must confess that there followed an experience, 
not of disappointment, but certainly of embarrass- 
ment. My mind could not take in the mighty proces- 
sion of grand objects, as one by one the sunshine 
touched and gilded the countless towers, pinnacles and 
spires, the broad red walls, royal arches and retreating 
alcoves, all richly carved and embellished. 

For miles and miles around expanded an amphi- 
theater, stained by all the colors from black to white, 
but with a rich warm red predominating. As yet I 
knew not the name of a single cliff, peak or formation, 
whether grotesque or sublime. The guide would tell 
me, by and by ; but I was not quite ready to have 
such glories ' labeled. Across the chasm ran the crest 
line of a palisade till it cut the horizon. They told me 
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under the renowned Coronado. They discovered the 
lower portion of the Colorado Biver, and they also 
found the San Francisco Mountains, at whose base 
lies the modern city of Flagstaff. These peaks are ex- 
tinct volcanoes, 13,000 feet high, girt about with minor 
cones, basaltic mesas, and cinder plains, beyond which 
were mysterious cliffs, to whose edge a party of twelve 
Spaniards, led by Cardinas, with Moqui guides, made 
their way. They found a raging river, between banks 
so high as to make them seem " three or four leagues 
in the air." Forms beckoned them to descend into the 
gorge, which, on approach, turned into "rocks higher 
than the towers of Seville." 

Other adventurers must have been frightened by 
their report; for two whole centuries passed before the 
arrival of the next visitor, Father Escalante, a roving 
missionary, who came down from the northern pla- 
teaus, diverging for the purpose from the old trail 
bet we an Santa Fe and Utah. After his visit the region 
was left to the Indians for three entire generations, a 
romantic realm of myths and legends, unknown to the 
geographer. 

On New Tear's Day, 1854, more than 300 years after 
Coronado's original expedition, Lieutenant Whipple 
caught sight of the high cliffs, and somewhat later 



4,200 feet in 500 miles, and that averages as many 
rapids and cataracts as it numbers miles ! The Grand 
Canyon itself is 218 miles long; but the Marble Can- 
yon, which properly belongs with it, is 65 miles in 
length; -making a total of 283 miles of continuous can- 
yon. Yet above these stretch away to the north other 
long and profound gorges, all combining to make the 
stupendous pathway by which the lordly Colorado 
goes sounding to the sea. Then there are more than 
fifty streams that cut through the surrounding pla- 
teaus to join the main river. And each of these has 
its minor canyon, that would be regarded as sublime, 
were it not eclipsed by the greater valley into which it 
empties. Each side canyon branches again and again, 
until you might fitly describe the Grand Canyon as a 
composite of a thousand gorges; and each individual 
gorge is a worthy rival of the famous gorge of the 
Niagara. Dutton's magnificent atlas, and the subse- 
quent atlas sheets issued by the U. S. Geological Sur- 
vey, though masterpieces of topography, fail to give 
a just idea of these vast ramifications. 

Sunrise in Arizona, even amid volcanic cones, mesas, 
arroyas and cactus plains, has fascinations elsewhere 
unknown. But from the rim of the Grand Canyon the 
early riser may witness war between the Titans and 



afterward that it was Powell's Plateau. It did not 
seem so very far away, till the intervening details be- 
gan to be noticed. 

I knew that the dots on the brink of a much nearer 
wall were great pines instead of the clumps of sage 
brush that they might be taken for. I knew that the 
rift, far, far below, into which the sun shot a ray at 
that moment, was a deep inner gorge with walls a 
thousand feet high, and that the silver ribbon winding 
through it so peacefully was a river strong and rush- 
ing, and that the faint murmur wafted upward was 
the roar of a mighty torrent. The eye wandered, with 
a kind of helplessness, up and down the new vistas 
opening in every direction, and scanned the splendor 
and elegance of the ramparts, colonnades, and bal 
conies of nature's temples and palaces, till the over- 
burdened mind recoiled ; and it was with a sense of 
positive relief that I was brought back to prosaic and 
practical matters by Hance's loud summons to break- 
fast. 

My, guide for the day was a Frenchman, Louis de 
Bouchere, intelligent, obliging, and not too talkative. 
The night winds had blown most of the snow from the 
rim into the gullies and ravines, and we had no diffi- 
culty in walking. For half a mile we followed the 
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shallow valley that finally deepens Into what the geo- 
logists last fall decided to call " the Congress Canyon." 
But just before reaching the outlet we turned abruptly 
away to the right, and plunged into a thicket of juni- 
pers, pinyons, and various shrubs and vines with 
Mexican names. We were out of sight of the canyon, 
but were curiously conscious that at any time a few 
steps taken to our left would bring us to its awful 
verge. The soil seemed everywhere fertile, and with 
proper clearing and irrigation might readily be culti- 
vated to the very rim ; thus yielding a supply of fruit 
and vegetables for the projected hotel. 

After a tramp of about five miles we suddenly came 
to the Red Canyon, which led to a remarkable prom- 
ontory jutting into the Grand Canyon itself. At some 
remote period the aborigines chose this, with rare good 
taste, as the location of two watch towers, each on a 
bold crag, whose face is a sheer precipice of fathom- 
less depth. The pines growing in the castle courts 
seem to drop their cones into empty space. We 
thought that a bowlder hurled from the cliff had 
lodged in some rift, until after a long interval came 
back the thunderous echo of its fall. Notches fifty 
feet deep, between the crags and the mainland, make 
an approach difficult. One ancient castle has been 
laid in ruins ; but the well built walls of the other 
have defied the storms of centuries. Search amid the 
environs brought to light many fragments of water 
jars, rich with interior decoration, but with a plain 
exterior. 

Another walk of five miles brings one from Castle 
Point to what the writer 
designated as Point Eter- 
nity, on account of the 
boundless panorama com- 
manded from its pine-clad 
cliffs. The view is almost 
identical with that painted 
by Dutton from Point 
Sublime, only seen from 
the south instead of from 
the north. Here let us cor- 
rect an error into which 
many Arizonians have 
fallen, who take it for 
granted that Point Sub- 
lime is a peak rising from 
the depths ; whereas Dut- 
ton describes it as a long 
promontory jutting out 
from the Kaibab front. 
(Tertiary Hist. G. C. Dist., 
page 141.) The vertical 
depth from the extreme 
verge of Point Eternity to 
the boiling river that winds 
in and out far down in the 
inner gorge has been lately 
measured, and found to be 
6,675 feet. The eye follows 
the channel up stream 
until it joins the "box 
canyon" of the Little 
Colorado. Still above the 
junction extends far 
toward the north the 
majestic Marble Canyon. 
Scanning the horizon to 
the extreme west we descry 
the Kanab Wash, which 
cuts down from the summit 
of the Buckskin Mountains 

to the drainage level. And along the northern rim, we 
also identify Galena, Willow, Dry, Iron and Clear 
Creek Canyons, besides the Bright Angel Amphithea- 
ter, fifteen miles long, and whose walls are 5,000 feet 
in height. 

From the miners, who found names necessary to 
secure claims, we obtained the following names of side 
canyons along the south rim that are now first pub- 
lished. Red Canyon lies between Point Eternity and 
Ayer's Peak. Then comes the Hance (or Congress) 
Canyon, down which runs the Hance Trail. There 
follow in the order given, the Aspen, Grape, Sweet 
Water, Lone Tree, Silver, Pipe Creek, Indian Garden, 
Big Horn, Salt, Monument, Hermit and Long Canyons, 
all visible from Point Eternity. Next below is the 
Cataract Canyon, hidden by the intervening hills, but 
accessible by the trail from Williams. 

But what idea do mere names give 1 The very word 
" canyon" is misleading and unfortunate. We think 
of a canyon as a narrow gash in the earth's crust, from 
the bottom of which the sky, if seen at all, looks like a 
bit of blue ribbon. There are many such ravines, but 
they are as unlike the Grand Canyon of the Colorado 
as Hance's log cabin differs from the Vatican. The 
Grand Canyon is more than a mile deep; but its width 
varies from five to eighteen miles, and this immense 
valley is filled with every fantastic form and vivid color 
conceivable. It contains not only hundreds of smaller 
canyons, but countless terraces and lofty peaks. Ac- 
cording to Major Powell, it might be possible to f ollow 
one narrow shelf for 1,000 miles ; and to trace the 



winding terraces of the general valley throughout its 
218 miles would require a journey of 4,000 miles. 
Imagine Mount Washington torn from its roots and 
hurled down from Point Eternity, the astonished be- 
holder could still gaze across its base to Point Sublime, 
with an unobstructed view. Hills already rise from 
the depths of this wondrous valley higher than the 
tallest peaks of the Blue Ridge. And, as if to complete 
the matchless and indescribable spectacle, after these 
depths were excavated in all their grandeur, torrents 
of lava burst forth from the surrounding volcanoes, 
and repeated cloud bursts and tornadoes have, even to 
this day, made havoc of what was already wild beyond 
our wildest dream of the final catastrophe. 

Friends kindly warned me that the descent into this 
enormous gorge would overtax any one except a moun- 
taineer or a hardy geologist. But, encouraged by 
Bouchere, I resolved to make the attempt ; and by 
taking plenty of time for it, the task was by no means 
exhausting. Hiring a pair of sturdy burros, one for 
the pack and the other for the saddle wherever riding 
should be found practicable, we boldly crossed the rim. 
Bouchere took the lead, Johnny and Jenny followed, 
and the writer brought up the rear. Stout mescal 
stalks served us for alpen stocks. The snow drifts 
under the rim were disagreeable but not dangerous, as 
they were a month previous when the guide was 
caught on a ledge between two rival avalanches. 
After a while the narrow footpath became dry and 
hard, and although exceedingly steep and zigzagging 
in every direction, was uniformly firm under foot. 
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The ridiculous is neighbor to the sublime. Our 
burros ran away. Tripod and camera were flung to 
the verge of a cliff, whence they were with difficulty re- 
covered. Fainter and more faint grew the tinkling of 
the burro bells, as the wearers scampered headlong 
down the path we had to tread with such caution, 
scattering our outfit as they went. An hour later we 
found the creatures quietly browsing on bunch grass 
amid the cedars, as if their conduct had been alto- 
gether orderly. These sure-footed animals occasionally 
come to grief. Not long ago, in just such an escapade, 
the mate of our burros fell from a cliff 300 feet high, 
and broke every bone in his body. 

Those who descend into the canyon lose sight of the 
boundless wilderness of grandeur at which it seems a 
sin to point an impertinent little kodak, and really 
gain something by having single objects of interest 
brought to view in their turn. Here and there are 
water-worn ways, now utterly dry. but over which 
once tumbled mighty cataracts. Near one of these 
places we found large cavities filled with red pigment 
that had probably been resorted to for centuries by 
the Indians. Three miles down from the head of the 
trail we .reached a grove of Cottonwood trees, watered 
by a perennial spring, issuing from an adjacent cavern. 
The banks were gay with tropical flowers. Countless 
cacti were in bloom, conspicuous among them being 
the prickly pear and the giant mescal, which grows 
here to the height of fifteen or twenty feet. Beside 
the stream a rock cabin stood, whose rafters were mes- 
cal stalks, and whose canvas roof was anchored by 



heavy stones lest it should be blown away. This part 
of the canyon is locally termed the "level," and from 
here to the river, some use can be made of the saddle. 
Grass is plentiful, on which numerous horses and cattle 
had been fattened during the winter, for as my guide 
assured me it was perpetual summer around the Cot- 
tonwood cabin. The miners farther down the canyon 
planted gardens and lived in the open air at a season 
when the plateaus are white with snow. They ad- 
mitted that there was an occasional frost, but not 
enough to prevent their raising melons, tomatoes and 
other vegetables before the rest of us had doffed our 
furs. 

As to the results of canyon mining, it may be stated, 
in brief, that no assays have yet been made of the ores 
extracted, but lead, silver, and copper are certainly 
abundant, and there is much nickel. Great quanti- 
ties of asbestos are found. The existence of other 
valuable minerals is indicated. Some twenty open- 
ings have been made in the line of what they call " as- 
sessment work," and Mr. McClure, and his comrades, 
regard the diggings as the richest they have ever seen. 
Amid my novel surroundings sleep seemed impossi- 
ble during our first night in the depths. The gale that 
swept up the gorge was terrific at times, yet our cabin 
stood the strain. Meanwhile the sky was azure and 
the full moon flooded the mighty walls with silvery 
sheen. A bright planet hung above a tall cliff at our 
right, and the stars in Orion's belt guarded another 
onour left, looking like electric lights along the ram- 
parts. The hues that had seemed glaring by day were 

exquisitely softened, while 
the recesses not touched 
by the moon were enwrap- 
ped in solemn grandeur. 
Long after midnight I fell 
asleep, to awaken by 
dawn, thickly covered with 
the white ashes blown 
from our fireplace by the 
gale, but eager for the ex- 
periences of another day 
amid the depths. 

When on the rim we were 
on the Aubrey limestone, 
which continued for the 
first 750 feet vertically, fol- 
lowed by 250 feet of 
Aubrey sandstone, which 
together constitute the 
cliff. Then came 1,000 feet 
first of Aubrey shale, suc- 
ceeded by 2,000 feet of 
massive red limestones, of 
the Carboniferous system, 
shading into Devonian and 
Silurian rocks. The sum- 
mit of the red wall series 
forms the main terrace, 
and its edge is the main 
cliff. 

Below our Cottonwood 
cabin we came to mottled 
Cambrian shales, 1,000 feet 
thick, under which is the 
Tonto sandstone, 300 feet, 
also Cambrian. At the 
junction of the Congress 
and Aspen Canyons our 
way lay through beds of 
enormous bowlders, above 
which towered cliffs and 
pinnacles of the various formations named above. 
Here the canyon began to " box in, 1 ' i.e., the walls ap- 
proached each other and were precipitous, but pres- 
ently opened into a great sandstone amphitheater, 
named Gabriel's Cathedral, strangely weathered and 
carved into noble panels. Under its arches are ancient 
Indian works, fireplaces where they roasted the roots 
of the mescal, and also mounds that the guide as- 
sured me were graves. 

Below the cathedral is the "granite," of which the 
miners have so much to say, as holding the veins from 
which they hope for a metallic harvest. The granites 
and schists are highly tilted, and the channel winds 
and twists through them, tumbling over several cas- 
cades in order to join the river. One must either 
descend these by rope ladders or follow the longer 
miners' trails that are practicable for burros. The en- 
tire length of the Hance trail, from rim te river, is 
seven miles, and Hance himself claims to have been 
down and back in nine hours. But the ordinary 
tourist will find it a full day's work, and will do well 
to go down one day and return the next. 

One would think that the scenery here would grow 
monotonous by its very excess of grandeur. But this 
is not so. The ever-varying light makes kaleidoscopic 
effects. You think you have fixed some charming 
view in memory forever ; but even as you gaze the 
scene changes. These rapid transformations set came- 
ras at defiance. Yet meritorious work has been done 
by Osbon, a Flagstaff artist. Taber, of San Francisco, 
Jackson, of Denver, and others have some fine views. 
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The best are those taken by the governmental survey 
and that are on exhibition in the National Museum. 

Our upward journey from the Cottonwood Cabin 
was begun under the scorching blaze of noonday. 
We proceeded at a leisurely pace, often pausing to 
admire some gay bank of tropical flowers, to inspect 
some rare plant, or to examine some attractive glen or 
cave. How grateful were the groves of junipers, with 
their cool shade ! We are in no hurry. We listen to 
the marvelous stories the chasms around us have to 
tell as to their creation. The task of erosion began 
ages ago, when the general surface was near the sea 
level. The shallow channels were deepened as suc- 
cessive upheavals made faults in the strata, and 
gradually lifted the plateaus to their present height 
of from 6,000 to 9,000 feet, without destroying their 
geological horizons. Nature is now resting. There 
are no rending earthquakes here, and the volcanic 
fires are extinct. The forces at work are the perennial 
streams, aided by the winds and the sun's heat, the 
melting snows, and occasional cloud bursts and elec- 
trical storms. 

Slowly we pursued our tortuous path amid scenery 
perpetually changed by the shadows cast from 
the remote pinnacles and nearer crags. The ruffled 
escarpment far above us glowed as if in some con- 
flagration; but as the afternoon wore away, its scal- 
loped edges lost that fierce glare and were graciously 
tinged by the ruddy sky. Are those masses of royal 
purple, rose color, lemon color, olive green, and ver- 
milion simply hard rocks ? They are more like sunset 
clouds. We are climbing through an enchanted realm. 
As evening approaches, the colors die into sober gray. 
The long ravines seem to fold their wings about the 
gorgeous temples to await the dawning of a new day. 
Darkness settles over the vast abyss. We hasten lest 
we, too, should be enwrapped in the black mantle. 
And when we finally gain the rim, and turn to take 
our last look at the Grand Canyon, its glories are hid- 
den amid the nocturnal gloom. 

The accompanying map of the Grand Canyon region 
was drawn by me on a much reduced scale from the 
most recent atlas sheets prepared by the TJ. 8. Geo- 
logical Survey. 
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An article on "The Desirability of Producing a 
Larger Race of Bees," which was published in the 
Apiculturist for March, suggested the possibility of 
securing a cross between our common races of bees 
and the recently discovered "giant bees" of India, in 
such a way as to produce a new race which should 
combine the desirable points of both parent races. 

The particular advantage hoped for from such a 
cross would be to secure a race which would be able to 
gather honey from red clover and perhaps from other 
flowers which now go to waste, so far as the honey 
crop is concerned, because the bees which we now have 
are unable to reach the honey. An experiment of the 
United States Fish Commission on the breeding of 
fish suggests to me still another possibility in the 
breeding of bees. According to a recently reported in- 
terview, Mr. D. E. Crawford, of the United States Fish 
Commission, stated : " We have little doubt now that 
before two more years we shall have evolved what the 
seaboard public has been clamoring for for so many 
years — the boneless shad. Of course I don't mean a 
shad that is actually boneless, but one that will be to 
all intents and purposes as boneless as the flounder of 
this country or the sole of England. This will have 
been accomplished by the cross breeding of the shad, 
the flounder and a peculiar edible jelly fish which is a 
staple food among the seacoast natives of Japan. . . 
Our experiments, while at first rather discouraging, 
now leave but little doubt of turning out successful. 
At first the crossing resulted in the production of a lot 
of jelly fishes with an elaborate outfit of bones, which 
was just what we did not want, but time and study 
showed us our mistakes, and now we have a few hun- 
dred half -grown shad with less than 18 per cent as 
many bones as the ordinary sort. 

A few years ago, when the belief in the unalterability 
of species both of animals and plants was generally 
accepted, the attempt to alter the bony structure of 
the shad would have been regarded as a hopeless un- 
dertaking, but now that so much has been accom- 
plished, no one can say what the limit of possibility is. 
Professor Goodale, of Harvard University, predicts 
the time when fruits of all kinds will be produced with- 
out seeds. There is ground for hoping that this result 
may be attained in the fact that the banana regularly 
grows without seeds, or rather with only rudimentary 
seeds which appear as dark specks in the fruit, and so 
do not interfere in the least with our enjoyment of 
eating the fruit, and if these rudimentary seeds are 
planted in the groand, they refuse to germinate. Oc- 
casionally also an orange is found without seeds, and 
there are many other facts which give good reason to 
believe that before many years we may enjoy the 
pleasure of eating seedless fruits of several kinds. 
If we are to have boneless shad and seedless fruits, it 



does not seem too much to hope that we may also have 
a race of stingless bees. It is said that there are at 
least two distinct races of stingless bees in South 
America, but these races have not much value as 
honey gatherers, and moreover they build combs with 
very thick- walled cells, and probably they would not 
be worth cultivating as compared with the European, 
Asiatic, and African races; but there is apparently as 
g.jod reason to hope that these races may be used to 
give their one good quality of stinglessness to our com- 
mon races as there was that the flounder and Jap- 
anese jelly fish could be used for the improvement of 
the shad. If we can cross our present races of bees 
with the giant bees of India and obtain a race with 
long proboscis and perhaps increased size (if that should 
prove to be of any advantage), and cross this improved 
race with the South American stingless bees, and by 
these crosses secure a race with all the good points of 
the Italian bee, with the additional feature of a length- 
ened proboscis and with the sting taken away, we shall 
then have a race of bees which it will be difficult to 
improve. It might be desirable to improve still farther 
by breeding out the swarming instinct, and there ap- 
pears to be no reason why the swarming instinct can- 
not be bred out of bees as thoroughly as the sitting in- 
stinct has been bred out of certain races of domestic 
fowls, but now that swarming can be so thoroughly 
controlled by the use of queen traps and automatic 
hivers, this point is not as important as it would other- 
wise be. 

Of course no one knows as yet whether it will be pos- 
sible to secure a cross between our common races and 
those of India or South America, and no one knew 
whether a cross could be secured between the shad and 
the flounder until the experiment was tried, but now 
that the experiment has succeeded, the process seems 
so simple that we wonder why it was not done before. 

It seems to me that this matter is of sufficient im- 
portance, and the prospect of success sufficiently 
great, to justify the agricultural department of the 
United States in undertaking the cost of the experi- 
ments. The cost to the government would be trifling 
in comparison with the benefits which would be 
gained if the experiment should be successful ; but 
very few individuals who are competent to do the 
work would have the means to carry out the experi- 
ments at their own expense, because a residence of a 
few years in South America would perhaps be neces- 
sary in order to study the habits of the stingless races 
in their native country, and to do this it might be 
necessary to domesticate the bees if this has not already 
been done. 

I have not seen the statistics of the last census ; but 
according to the census of 1880 the honey crop for 1879 
amounted to twenty-five million pounds, or about half 
a pound for the year to each inhabitant of the United 
States. At an average price of ten cents per pound, 
the value of the honey crop for that year would be 
about two and one-half million dollars. If we had a 
race of stingless bees, the value of the crop would toon 
be doubled, for many would be induced to go into the 
business of bee keeping who are now deterred by fear 
of the stings or who live in thickly settled villages, and 
hesitate to keep bees for fear that their neighbors will 
consider their pets a nuisance. Even in the oldest and 
most thickly settled States the number of bees could 
easily be doubled without exhausting the honey sup- 
ply, and in suitable places by planting special crops 
there is no limit to the amount of honey which could 
be produced. Some may argue that an increased 
supply of honey would mean lower prices, and that 
since it is not easy to find a market for the present 
supply, it would not be possible to dispose of a larger 
quantity; but experience shows that as the supply of 
any article of food increases, the demand always keeps 
pace with the supply. In the memory of men who 
are not yet very old, it was formerly very difficult to 
find a market for tomatoes, but I remember a few 
years ago talking with a farmer who was then pre- 
paring a load of tomatoes for market, and he remarked 
that it was at that time easier to sell a wagon load of 
tomatoes than when he first began to raise them to 
sell a peck. The reason why it is difficult to sell 
honey is that people generally have not learned to 
use it. Eight ounces per year for each person in the 
United States seems a very small quantity, but I pre- 
sume that a large percentage even of that quantity is 
sold through the drug houses for medicinal purposes. 

I have described what I believe is "the coming bee," 
and it seems to me that there is nothing impossible or 
unreasonable in the ideas advanced. If a proper 
amount of enterprise is shown, I see nofreason why we 
should have to wait many years before the ideal is 
realized, because breeders are now beginning to under- 
stand the science of breeding and are giving up the 
old haphazard methods, and, therefore, progress is cer- 
tain to be much more rapid than it has been in the 
past. — American Apiculturist. 
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The Deflections of a Tornado, 

To the Editor of the Scientific American : 

Some of your readers may recall an article by the 
writer in the Scientific American of August 15, 1891, 
in which was presented some peculiarities of a tornado 
that passed this region on May 20 of that year. It was 
characterized by a direct eastward route along a town- 
ship line for a distance of thirty miles and deflections 
right and left within small limits to nearly every tall 
object near its path. After each struggle with a de- 
tached object offering much resistance, it was nearly 
always deflected. 

On July 2, 1892, the township line, 6 miles south, was 
swept again almost due east for a distance of about ten 
miles by a storm in many respects similar. It mani- 
fested less force, but was only less fatal, perhaps, be- 
cause fewer homes lay in its path. After its first de- 
scent its direction was to the northeast for perhaps a 
mile, but after destroying a house it proceeded the re- 
mainder of its route, at no time a dozen rods away from 
the midsection line, one-half mile north of the town- 
ship line, swinging a little transversely toward bunches 
of trees, houses, etc. It seemed guided away from its 
first house by a line of wire fence (tearing up the posts). 
In fact, it seemed to get its first impetus due east by 
this. I recall that the former storm also followed di- 
rectly up a long line of this fence till deflected by an 
obstruction. Much further on, some tall locust trees 
and an orchard seemed to deflect it from a low house 
which it missed only a few feet, but a tall house half a 
mile further on received the full force. After wreck- 
ing this it was again deflected northeast to some tim- 
ber in a small "draw" half a mile further on. Down 
this it ran to a denser wood in a southeast direction, 
whence again it traveled eastward with the trees 
along a little stream. Coming into this a little further 
on was another timbered " draw," and a portion of 
the whirl split off and ran up this about sixty rods, 
although its direction was backward — a little west of 
north. Here this portion of the storm found itself in 
the center of a meadow. It went directly eastward 
again to a detached clump of trees, and was thence 
deflected southeasterly. The other portion of the 
storm had gone on directly east, but much less forci- 
bly, emerging on to a lake. Now the portions began 
to approach each other, and passing one on either side 
of an icehouse, they joined their fury on a tall wooden 
derrick. The roof of the water works engine room 
beneath was lifted and hurled northeast, but a low 
chimney was left unhurt. A frame house near by was 
moved only on its foundation. Again the storm split, 
the north portion spreading over a wide sweep and do- 
ing small damage ; but the south branch was now still 
so furious as to utterly demolish a house one-fourth 
mile further on. From thence it too was scattered and 
for the next half mile only a wide path of broken trees 
marks the march of both, after which they lifted. 

The signs of twisting were not marked, all debris be- 
ing blown onward, but on all standing trees examined 
by the writer, the limbs on the south side are brought 
back west, carried around north and left streaming 
out eastward. This, I believe, is the reverse of th3 
usual order north of the equator. 

Now, since a string of fence posts and a narrow strip 
of timber seem capable, within certain limits, of guid- 
ing and deflecting these terrible clouds, may it not be 
just possible that, on our prairies, wind-breaks might 
be so planted, of some tall trees on either side of the 
buildings, as to guide these great forces around the 
homes or at least break them up into less destructive 
portions ? Or might not a series of tall posts be simi- 
larly placed, or other tall objects erected for the same 
purpose ? These two storms have certainly shown 
strong attraction for tall objects. May it not possibly 
prove something more than a theory that tall towers, 
like wooden derricks, might be so arranged as to guide 
tornadoes around towns and cities or other densely set- 
tled districts ? 

I should be glad if you could spare the space to invite 
brief statements of facts concerning the deflections of 
other storms, whether any such phenomena as I have 
noted have been observed to prevail generally. In 
heavily timbered regions there is small hope of any- 
thing practical being done, but there is just a hint that 
in level, open regions (and here the tornado is usually 
at its worst) we may yet contrive, when we know the 
laws of their progress better, to conduct these great 
forces as we do others. There is much to convince us 
that the great lambent cloud is highly electrified, and, 
like a silken wisp under the same conditions, it swings 
to objects near its path. 

The smell of ozone in the atmosphere after the pas- 
sage of this storm was very noticeable. 

James Newton Baskett. 

Mexico, Mo., July 5, 1892. 



The total colored population, as returned under the 
census of 1890, is 7,638,360. Of this number, 7,470,040 
are persons of African descent, 107,475 are Chinese, 
are Japanese, and 58,806 are civilized Indians. 



The best form of bismuth to use in the treatment of 
infantile diarrhcBas is the salicylate, it being the most 
actively antiseptic. — Medical World. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Steam Condenser.— Charles Groh- 

man, Linoleumville, N. Y. The steam inlet of this 
condenser is in a raised middle portion of the top of a 
main case, transversely of which, within the casing, 
are arranged several series of cold water pipes, the 
cold water being made to travel back and forth several 
times through the pipes before it is discharged, while 
the steam is condensed by contact with the surface of 
the pipes, and is discharged in the form of water, 
through a ceniral bottom outlet. The construction 
and arrangement of parts is such that the condenser is 
little likely to rust, and can be readily cleaned. 

Power Transmitter.— Daniel McCar- 
thy, Earle, Col. This is an improved device for trans- 
mitting the power of a piston rod to a belt, thus con- 
verting a reciprocating into a rotary motion. Upon the 
cross head on the onter end of the piston rod is ar- 
ranged a frame, with a cylinder on each side, in which 
slides a plunger, operated by steam, coming through 
steam passages in the piston rod, thus providing a 
steam-actuated gripping mechanism, operated simulta- 
neously with each stroke of the piston, whereby the 
belt is gripped at each forward and backward motion 
of the piston rod. 

Boiler. — James R. Lutgen, Winlock, 

Washington. In this boiler is a sectional circular base 
pipe, above which pipes are concentrically arranged 
and connected with each other, upright pipes being set 
in the concentric pipes, and top concentric pipes being 
connected with the upright pipes, short vertical pipes 
connecting the base pipe with the first Bet of concen- 
tric pipes, the boiler also having various other novel 
features, designed to promote the quick and safe gene- 
ration Of steam without waste of fuel. 

Harbor.— Robert H. F. and Nicholas 

H. Sewall, Bessemer, Ala. This invention provides for 
forming a harbor by bui lding walls after a certain plan, 
according to the location of the bar or other featnres, 
these being main wall portions and channel wings, the 
main wall portions being provided with flumes and 
with inwardly opening check valves, with various 
other novel features, whereby the ebb and flow of the 
tide, as well as the force of the waves, are utilized to 
establish, deepen, and maintain the channel and depth 
of the harbor or anchorage. 



Railway Appliances. 

Railroad Rail Fastening.— Henry 

A. Lyddon, Bruinerd, Minn. This invention .provides 
a means of fastening the rails to metal ties, the latter 
having neareach end parallel lugs, pressed up out of 
the metal, and shaped to fit one side of the rail 
flange. A clamping plate binds the opposite flange, 
this plate having a spur entering a socket in the rail 
flange to prevent creeping, and being held in position 
by a locking key. The fastening is quickly made and 
very effective, and the rail may be shifted easily at any 
time ou simply turning the key and removing the clamp- 
ing plate. 

Semaphore Signal.— Perry Gr. Stu- 
art, Fitchburg, Mass. The semaphore arms are pivoted 
to a standard, at one side of which are vertically sliding 
rods, connected with the arms by links, the lower 
endB of the rods being pivoted to bell crank levers, to 
which is secured a cord or wire passing over a pulley, 
and directly connected with a swinging hand lever, 
which may he arranged in a signal house, at any dis- 
tance from the semaphore. The construction is de- 
signed to be placed alongside of a railroad track, 
wherever a signal may be desired, the Bignal being 
positive in its operation, easily worked, of simple con- 
struction, and very cheaply made. 

Axle Lubricator. — James S. Patten, 

Baltimore, Md. This invention provides a separate 
box for holding the lubricant, with a roller for convey- 
ing it to the car axle journal, the box being of reduced 
dimensions, to be held in the chamber of the box, which 
slides up and down in the hanger or pedestal as the 
springs of the car truck expand and contract. The box 
has a semicircular flange, which conforms to the axle, 
provided with ribs and a series of intervening grooves, 
which become gradually shallower as they extend out- 
wardly to vanishing points, whereby they serve to re- 
convey into the box that portion of the lubricant 
scraped off the journal by the ribs. 



Mechanical. 

Variable Saw Mill Feed.— Calvin 

Harbaugh, Pleasant Home, Ohio. The feed shaft is 
arranged parallel with the saw mandrel, and provided 
with a friction drum, there being friction disks driven 
by the mandrel, while a friction pulley, mounted on a 
movable shaft engages one of the' friction diska and 
the friction drum, there being a lever mechanism for 
moving the shaft and the friction pulley on it. This 
feed iB simple, cheap, and effective, and may be quickly 
and easily changed to drive the saw carriage at any 
desired rate and in either direction. 

Wood Cutting Tool.— Robert Rob- 
erts, No. 734 Leonard Street, Brooklyn, N. Y. This is 
a simple and inexpensive tool for general use as a rout- 
ing implement for the gaining out of channels, either 
straight or curved, dovetai'ed or otherwise, and as an 
intaglio carving tool, the tool being especially designed 
for rapidly cutting out the zigzag channels in stair 
stringers, without the use of a boring tool or saw. 
There is a rest block on the upper edge of the shank, 
and a hub on its downwardly curved end opposite the 
handle, 'the hub being axially perforated to receive 
the stem of the cutter blade, which cuts with its side 
edeeBand free end. 

Hanger. — James G. Duke, Memphis, 

Tenn. This is an improvement in hangers, especially 
adapted for supporting shafting, pipes, etc., providing 
a hanger of simple, durable, and inexpensive construc- 
tion, for use in connection with an overhead or verti- 
cal support. There is also provided, in connection 
w'th the hanger a box, adjustable upon the hanger. 



both vertically and laterally, and the box may be em- 
ployed no matter in what position the hanger may be 
placed, the box being also adapted for use without the 
hanger, when it may be secured to any support. 

Drilling Machine.— Otto Sternoff- 

Beyer, Carlstadt, N. J. This invention relates to mul- 
tiple drilling machines for drilling a series of apertures 
in buttons and similar articles. A series of similarly 
revolving drills is arranged in a circle, but eccentric to 
the articles to be drilled, and a revoluble disk sup- 
ports the articles opposite the drills. 

Perforating Machine.— Charles O. 

Morgan, Morton, Minn. This is a light, durable, and 
inexpensive machine, which may be readily operated 
to perforate paper without tearing it, a cleaner being 
provided to prevent the paper, after being perforated, 
from rising upward with the punches. The machine is 
operated by a treadle, and is especially adapted for per- 
forating paper for blank books, order books, etc., 
where sections are designed to be readily detached. 

Annealing Box. — Augustus Beyer, 

New Philadelphia, Ohio. This box is open at the bot- 
tom, and has the usual carrier or bottom plate, in con- 
nection with an auxiliary bottom plate having a series 
of transverse ribs resting on the upper side of the bot- 
tom plate, and forming air passages between the two 
bottoms or plates. The ribs on the auxiliary plate 
strengthen the bottom plate, so that it remains level 
and is not liable tocrack, while they also form passages 
for the heat, saving time and mel, and causing a more 
uniform heating, to prevent nneven coloring of the 
sheets. 

Oil Can.— Hans H. Thiellesen, Cus- 
ter City, South Dakota. This can has an air chamber 
in its upper part, into which opens a hollow handle 
opening, an air compressor being connected with the 
handle, and a channel leading from the air chamber to 
the lower portion of the can. The construction is such 
that air pressure may be readily applied to the oil to 
force the latter from the discharge nozzle with consid- 
erable velocity, thus facilitating the ready application 
of oil to any part of machinery to be oiled. 



mining. 

Ore Concentrator. — Gottlieb D. 

Husemann, St. Louis, Mo. Pivotally suspended from 
a frame is an upper box, to which is hinged a lower 
box, the boxes being reciprocated horizontally by a 
pitman, and being inclined in opposite directions. The 
boxes have solid bottoms, upon which are tubeB or 
conduits perforated on their upper sides, and upon 
which are perforated sloping riffle plates, hoods, or 
covers, protecting the conduit openings, while a dis- 
charge pipe leads from the upper to the lower box, 
and from the latter to any suitable receptacle. The 
machine subjects the slime to the combined operations 
of washing, riffling, and concentrating, with very little 
mechanism. 



miscellaneous. 

- Elevator.— Collins M. Stearns, Mil- 
waukee, Wis. A shaft at each side of this elevator is 
fluted lengthwise to form long pinions, revolving in 
suitable bearings, these pinions engaging gear wheels 
on hubs which travel on Bcrew rods, the hubs being at- 
tached to bottom and cross bars of the cage. The long 
pinions are rotated simultaneously, the cage traveling 
up and down according to the direction in which the 
pinions are revolved. 

Alarm Lock. — Frank Mahannah, 

Omaha, Neb. This is a simple and durable lock, more 
especially designed for use on cash drawers, and is 
arranged to automatically sound an [alarm, either tem- 
porarily or continuously, whenever a wrong key is 
pressed in the lock. A series of vertical locking bolis 
is mounted on a stationary frame, and there are con- 
nections between the bolts not in the combination and 
the alarm, a sliding block on each bolt having reversely 
extending inclines, one to lower the bolt when it is ac- 
tive and the other to raise it when inactive or out of 
the combination. 

Time Alarm Bed.— George Q. Sea- 
man, Brooklyn, N. Y. This bed has a bottom hinsed 
near its center, so that it may swing downward, this 
movable portion being supported on loo?e Mipplemen- 
tary legs, and connection being made with a tripping 
disk, to be operated in connection with a time mechan- 
ism. At the time at which the alarm is set, the trip- 
ping mechanism operates to run the supplementary 
legs inward, so that the occupant is spilled upon the 
floor; or, in a duule bed, one occupant may be thrown 
out, if desired, without disturbing the other. 

Folding Umbrella.— George H. Sey- 
mour, Stanton, Texas. A runner is held to slide on a 
folding stick, to the upper portion of which are pivoted 
ribB, each comprising atabnlar outer section with longi- 
tudinal slot and solid inner section having a lug sliding 
in the slot, while braces are pivoted to the runner and 
to the lower or outer rib sections, the invention also 
including various other novel features. This umbrella 
may readily be made of a size to be conveniently in- 
serted in a valise or satchel, and fB designed to be 
rigidly held in open or closed position. 

Wire Stretcher.— William D. Ful- 

bright, Nichols, Mo. This is a device of simple aud 
durable construction, designed more especially for use 
in building wire fences. It has two pivotally supported 
independent arms, having each a complementary lever, 
to grip the wire and exert tension on it, there being 
a locking device for the levers, and one arm with its 
lever serving, when locked, to maintain the wire 
under tension until gripped by the other arm and 
lever. 

Pump Valve and Case.— John Neu- 
mann, Brooklyn, N. Y. In cases where it is desirable 
to locate the barrel of a pump in an ice receptacle, to 
cool the liquid drawn, this improvement provides 
means for the quick detachment of the valve case 
from the pump barrel, and its ready replacement in a 
seenre manner. The valve casing has a flanged trough- 



shaped limb projecting into a chamber at the lowerend 
of a pump barrel, a screw plug screwing into the limb. 

Can Opener.— Smith Ehenger, Park 

City, Utah Ter. This is a combination tool, having a 
separable handle with an enlarged outer end formed 
into a scraper and adapted to exert a spring action on 
the handle members, one of the members being pro- 
vided at one end with cutting blades, and a corkscrew 
being pivoted to one member of the handle. The de- 
vice forms a simple and convenient tool, which may 
also be nsed for removing the wires from bottle necks 
and stoppers. 

Bottle Filling Apparatus. — Mi- 
chael J. McHugb, Jersey City, N. J. This is a device 
which can be quickly applied to any bottle-filling ma- 
chine, and automatically carries the cork-retaining bail 
from an unlocked to a locked position over the cork at 
the proper time. A cross head, carrying the cork tube, 
has a vertical bolt aperture, through which extends a 
bolt on the crossbar of the bailseater, levers depending 
from the ends of the bar having feet at their lower ends, 
while a spring throws the ends toward each other. 

Lantern.— Daniel W. Cronin, Little 

Rock, Ark. This is an improved hand lantern, with a 
glasB globe to protect the flame, and is provided with a 
central draught and return flues, to increase the effi- 
ciency of the lamp by enlarging its illuminating power 
and by rendering the combustion of the illuminant 
more perfect. The invention covers a novel construc- 
tion and combination of parts. 

Fire Escape.— Carl F. Ekman, Mar- 

shalltown, Iowa. A ladder that can be quickly and 
easily extended at any angle is provided by this inven- 
tion, and a hose may be connected to the ladder to 
make a water tower of it, while hoisting devices may 
also be attached to it, whereby a number of people may 
be rescued at one time. The ladder is made with lazy 
tongs of novel construction, its links being continued 
beyond the outer joints, and the whole device is sup- 
ported upon a wagon body or truck, upon which the 
ladder frame turns horizontally, means being provided 
for the balancing of the ladder trnck. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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Grindstone Frames— With cabinet base and all im- 
provements. Send for circulars and prices. W. P. 
Davis. Rochester, N. Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 
*' U. S." metal polish-. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
6 Spindle Turret Drill Presses. A.D. Quint, Hartf ord.Ct. 
Universal and Plain Milling Machines. 
Pedrick & Ayer, Philadelphia, Pa. 
Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Latent and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumpingplants. Irvin Van Wie, Syracuse, N. Y. 

Wanted— Pattern makers accustomed to machine 
work at an iron works in Camden, N. J. Address Cam- 
den, care of Scientific American. 

The best book for electricians and beginners in elec- 
tricity is ** Experimental Science," by Geo. M. Hopkins. 
By mail. |4 ; Munn & Co., publishers, 361 Broadway. N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. &G. F. Simpson, 26 to36 Rodney St., Brooklyn, N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfe. Co., Rochester, 

N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Wanted— 500 persons to takeout foreign patents for 
one-fourth inter it in fruit car, refrigerated ship, water 
elevator, saw tooth, new motor, etc. Reference given. 
P. O. box 190, Orange City, Fla. 

Boiler, new or second-hand, 60 to 80 horse power, and 
Engine, 30 horse power, wanted near Louisville, Ky., or 
Cincinnati, O. Also good Fan Blower and Heater. 
State price and particulars to Steam Boiler, Box 773, 
New York. 

t^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and piige or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, aud, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



Index op Notes and Queries. No. 

Artesian wells 4477 

Battery 4479 

Current, action of .4481 

Prin ter's ink, to remove 4473 

Resistance box 4178 

Srorage batteries 4482 

Tempering bath, large 4475 



(4472) B. Gr.— For the information you 

desire concerning musical intervals we' refer you to 
"The Theory of Sound in Relation to Music," by 
Professor Blaserna, price by mail $1.50. 

(4473) F. P. D. asks how to remove 

printer's ink from cardboard. A. Apply sulphuric ether 
with cotton wool, rubbing gently. Continue the ap- 
plication of fresh ether until the stain disappears. Sul- 
phuric ether is very inflammable; so do not try tore- 
move the stain at night. 

(4474) R. N. C. — Antichlor is composed 

of sodium sulphite. So called because it is used in 
paper making to remove the last traces of chlorine from 
the paper pulp. 

(4475) H. H. J.— The St. Chamond 

Works in France is said to have the largest tempering 
bath in the world, being 72 feet deep and containing 
44,000 gallons of oil, which is kept in motion by rotary 
pumps. 

(4476) M. G. S.— Catgut is the name ap- 
plied to strings, made chiefly from the intestines of 
sheep, used for harp, violin, guitar, and bow strings, 
hatter's strings, etc. 

(4477) J. L. T. says : In your reply to 

C. E. B., query No. 4419, date of June 25, you give the 
horse power of 7 inch artesian well with one inch noz- 
zle and a 3 foot Pelton wheel as 17. to run a 150 bbl. 
mill. Below I give you the measurement of two wells; 
will you kindly give the horse power with different 
nozzles using a 6 foot Pelton wheel? No. 1. 8 inch well, 
closed pressure 60 pounds, full flow 440 cubic feet per 
minute; 6 inch opening, 13 pounds pressure, flow 390 
cubic feet per minute; 4 inch opening, 30 pounds pres- 
sure, flow 272 cubic feet per minute; 2 inch opening, 
50 pounds pressure, flow 92 cubic feet per minute. With 
70 pounds pressure and the same flow,what would be the 
increased power? Well No. 2. 8 inch well, 67 pounds 
closed pressure, full flow 162 cubic feet per minute; 
i% inch opening, 30 pounds prressure ; 2 inch opening. 
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60 pounds preBriure ; 1)4 inch opening, 65 poundB pres- 
sure. The above I believe are two extremeB as to flow, 
and both wells are for power purposes. In well No. 1 
the pressure has increased to 70 pounds Bince the above 
measurement was taken, while the flow of water has de- 
creased. A. The power obtainable from well No. 1, is 
for the 6 inch opening 18 horse power, for the 4 inch 
opening 30 horse power, and for the 2 inch opening 16 
horse power. Notice that the 4 inch opening giveB the 
largest available power and is equal to a constant head 
of 69 feet. It Bhoul d run a 6 foot Pelton wheel 96 revo- 
lutions per minute. The power is directly aB the preB- 
sure, and at 70 pounds aB stated is 16 perj cent more 
than the power above Btated for each pressure and 
volume of flow. The well No. 2 is evidently constricted 
in the inlet, aB the full pressure is greater than well No. 

1. but the open flow iB only about 37 per cent as much. 
As you give no volume of flow under the different 
pressures, we have to aBBumc a condition of flow, 
which makes the 2 inch opening the largest available 
power. For the 4Jr£ inch opening, 12 horse power; for 
the 2 inch opening, 24 horse power; and for the 1J^ inch 
opening, 16 horse power. Your statement that well No, 
1 has increased its pressure and decreased its open flow 
since themeasurement indicates an obstruction to the 
inflow at the bottom. 

(4478) W. J. A. writes : I want to con- 
struct a resistance box for the 8 light dynamo and 
would like to get some instructions. I want it placed 
on top of the field magnets and be as small aB possible. 
What is the least size wire that lean use? A. You 
can use for your rheostat No. 24 iron wire. It is imma- 
terial about its maximum resistance. You can pat in 
say from 50 to 75 feet of wire in small coils, and ar- 
range the switch bo aB to cut the coils out gradually. 

2. If I place, the resistance between the fields, must I use 
50 ohms for every lamp not in use? A. The resistance 
substituted for the lamp must be the same aB that of 
the lamp when it is introduced into the lamp circuit; 
but less is required when the machine. iB shunt-wound 
and the resistance is placed in the field magnet circuit. 

3. Would placing the dynamo on a caBt iron baBe affect 
the machine in any way|? If it doeB, how can it be re- 
medied ? A. The dynamo should not be placed on a 
cast iron base, better use a baBe of wood. 4. In my ma- 
chine, I have one wire from the armature connected 
with the end of the wire from the field magnet and 
passing to the lampB, the Bame way for the other wire 
from the armature. Is the machine properly connected? 
A. Your connections are correct for a Bhunt machine. 

(4479) E. R. asks: 1. Would the work- 
ing of a Samson battery be affected if the zinc be a 
solid cylinder instead of having a slit down one side? 
A. The Blot allowB the fluid to circulate in the battery. 
2. Could electricity be generated as follows : Place the 
bottom of a tin can in front of a bar magnet, which is 
within a helix, and after being properly adjusted, allow 
soundwaves to beat upon the diaphragm or bottom 
of the can (most of the tin cans being nothing but 
Bheet iron coated over with tin). A. "Ses. 3. What 
Bized wire giveB the best resultB in the telephone? A. 
The, finest wire. No. 36, iB,commonly used. 4. Could the 
diaphragm of a telephone be manipulated by mechani- 
cal means in such a manner that it would give forth 
Bound at the other end of the line ? Or, in other words, 
could a dumb man manipulate the diaphragm in the 
manner described bo as to talk to ,bis friends by sound? 
A. We think a code might be adapted to the use men- 
tioned. 5. If the electricity is made by the vibration 
of the diaphragm in front of a magnet, why are bat- 
teries used on telephone lines? A. Batteries are used 
in connection with a transmitter, as it is found that a 
better result can be Becured by ineanB of a transmitter 
and an induction coil for Bending speech than can be 
secured by the Bimple Bell telephone. 

(4480) A. W. S. says : Will you please 

inform me through your NoteB and QuerieB column as 
to whether the dates of the summer and winter solstices 
are fixed or movable? Also, if fixed, whether the longest 
day is the 20th, 21st, or 22d of June? And if movable, 
by what rule can the longest day in any given year 
(e. g. 1853, 1877, or 1892) be determined? A. The solBtice 
ib not fixed, owing to the fractional day required to 
complete the year, so that every four years the solBticeB 
recur with a Blight variation due to the centennial leap 
year and the precession of the equinoxeB. ThiB year 
the 20th of June was the longest day. The summer 
solstice is exactly 91*3125 dayB from the hour of the ver- 
nal equinox, which can be obtained from the Nautical 
Almanac. ItB computation may be derived by adding 
the tropical years to a fixed epoch. See Nautical 
Almanac, published in Washington. 

(4481) J. B. writes : Please explain the 

action of a current of electricity passing along a wire a 
considerable distance (say 100 feet or bo) then turning 
short about and returning to place of beginning, the 
outgoing portion of the loop and the returning portion 
being insulated and lying close together theentireroute, 
and the two single ends attached in circuit, so as to 
cause the current to pass around the loop. A. In the 
case mentioned there would be no action, as the wireB 
would mutually react upon each other, and the effect 
would be nothing. 

(4482) J. C. H. asks : 1. How many stor- 
age cells can the eight-light dynamo charge at one time? 
A. 30. 2. How often should the solution of a storage 
cell be renewed ? A. It does not require renewal. 3. 
DoeB the Darnell cell give a greater current than the 
gravity? Has it more resistance than the gravity? A. 
The Daniell and gravity cells are about alike. It de- 
pends on the construction of the battery. 4. In apply- 
ing one pole of a battery to the binding post and the 
other pole to the field magnet of a motor, it gives a 
spark. Is that the sign of aleak in the magnet con- 
ductor? A. YeB. 



might imply, but it contains illustrations of engineer- 
ing works of magnitude now under construction in the 
West and well written articles on scientific and general 
mechanical subjects. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
lawB and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating t be securing of patents, either at borne or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

July 26, 1892. 

AND EACH HEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



479,4% 
476,398 
479,642 



Adding machine, R. S. Robertson 479,531 

Advertising clock, V. Welleba, Sr., et al 479,687 

Air brake, J. V. Carpenter 479,736 

Alarm. See High and low water alarm. 

Album, photographic, G. Schwab 479,667 

Automatic brake, J. M. Stone 479,577 

Bagatelle board, pocket, F. L. Lathrop 479,432 

Bait, spoon, G. M. Skinner 479,575 

Balance, spring, Morgan & Scott 479,718 

Barrel setting up and firing machine, H. Camp- 
bell 479,735 

BarrelB, etc., making, H. Campbell 479,734 

Barrels, etc., setting up and forming mach ine for, 

H.Campbell 479,627 

BaBin, wash, J. Kelly 479,429 

Basket handle or carrier, S. F. Robbins 479,529 

Battery, See Secondary battery. 

Battery cell or similar article, sealed, C. Willms .. 479,541 

Bed, folding, W. Kelsey 479,599 

Bed, wardrobe, F. P. Parker el al 479,719 

Bed, wardrobe, Smith & Herrinton 479,471 

Bedstead-wardrobe, A. M. Brainard 479,624 

Beehive, H. F. Showman 479,725 

Belt, electric, A.M. Bklund 479,410 

Beverage apparatus, A. Hildebrandt 479,594 

Bicycle, W. L. Fruen 479,757 

Bicycle, G. T. Smallwood 479.470 

Bill-of-f are, J. A. Gunn 479,758 

Bit. See Bridle bit. 

BituminouB rock, apparatus for reducing, A. 
Ford 

Blind, window, H. T. Buhmeier 

Blower, rotary, J. Hamilton 

Board. See Bagatelle board . Game board. 

Boiler. See Locomotive boiler. Steam boiler. 

Boiler furnace, steam, T. R. Butman 

Boft. See Latch bolt. 

Boot or Bhoe heel, N. S. Drake 

Box. See Letter box. 

Box fastener, Giesberg & Scheultz, Jr 

Bracket. See Scaffold bracket. 

Bracket, Huff & Johnson 

Braiding machine, rotary, H. W. S truss 

Brake. See Air brake. Automatic brake. 

Brick cutting machine, H. A. Riggs 

Brick kiln, W. 8 w indell 

Bricks, compound for preserving the color of fin- 
ishing, J. D. Graybill 

Bridge for sidewalks, etc., draw, J. F. Schultz 

Bridle bit, O. M. Sloat 

Burner. See Oil burner. Oil and vapor burner. 

Button attaching machine, C. E. Denton 

Button fastener, J. C. Townsend 

Button link, sleeve or cuff, P. H. Lettre 

Button Betting machine, C. E. Denton 

Cabinet, W.I. Ohmer 

Calculator, C. H. Clarridge 

Camera. See Magazine camera. 

Cane and flag, combined, E. Gash 

Cane cutter, F. B.Alexander 

Cannon, breech-loading, S. Seabury 

Car brake mechanism, H. V. Hartz 

Car coupling, A. Bittner 

Car coupling, S. B. Dover 

Car coupling, W. B. Gasser 

Car coupling, H. Moore.. 

Car coupling, R. R. Wilson 

Car coupling, S. W. Wright 

Car, vestibule, B. H. Beckley. 

Carrier. See Cash carrier. Hay carrier. 

Cart, aBh, D. M. Holmes 

Cart, road, J. C. Valentine 

Cartridge loader, F. R. Baldwin 

Carving machine. R. C. Miller , 

Case. See Hat case. 

Cash carrier, E. C. Gipe 

Cash carrier apparatus, C. W. Livermore 

Cash register and indicator, T. Carney 

Cash register, indicator, and automatic change 
maker, J. J. Hove 

CaBh register, indicator, and recorder, J. Pfeifer.. 

Cement pipes, machine for making, E. Oehrle 

Cementing machine, H . W. Brett 

Chair. See voiding chair. 

Chair, T. H. & E.Gardner 

Change receiver, C. Bergeron 

Chart, dress, J. Blizzard. 



NEW BOOKS AND PUBLICATIONS. 
Milling is the title of a new illustrated 

monthly magazine of about the size of Scribner'B and 
Harper's monthlies, published by the D. H. Ranck Pub- 
lishing Company, Indianapolis, Ind. It is not solely 
devoted to milling or the state of the crops, and sta- 
tistics of the products of the different cereals as its title 



Chocolate, making soluble, S. T. Achor 

Chocolate, soluble, S. T. Achor 

Chopper. See Cotton chopper. 

Cigar bunch machine, W. M. Steinle 

Cleaner. Sheet Stove flue cleaner. 

Clock, electric Belf-winding, Mackellar & Weaver 

Cloth stretching machine, 0. L. Goddard 

Clothes pin, A. Watt 

Clutch, friction, J. D. Westgate 

Coal loading machine, J. Grierson 

Cock, gauge, T. R. Butman 

Cock, waste and stop, Bailey & Grace 

Coke loading appliance. Chambers & Smith 

Combination lock, J. F. Foster 

Combing machine, dabbing apparatus for wool, J. 

L. Ballantyne 

Conduits, cord carrier for underground, S. R. 

Bradley 

Conveyer and screen, R. L. Hassell 

Cooler. See Milk cooler. 

Coop, chicken, A. H. Kindle 

Corset, L. Schiele 479,573, 

Corset steel clasp. L. A. Davis 

Cotton chopper, E. A. Wright 

Coupling. See Car coupling. 

Cover, kettle, N. Cosman 

Crane, derrick. J. B. Anderson 

Crane, hydraulic. H. C. Shaw 

Crank pins, means for securing collars to, Dick- 

erson & Kee 

Crate or coop, shipper's folding, C. F. Baxter 

Crematory, garbage or refuse, A. G. Delanoy 

Cultivator adjusting device, Durr & Babcock. 

Current motor, alternating, Stanley, Jr., & Kelly, 
479,675, 479,676. 

Cutlery die, T. Shaw 

Cuttter. See Cane cutter. Weed cutter. 

Dam or levee, C. E. Wright 

Dental syringe, J. M. Drennan 

Die. See Cutlery die. 

DiBh washer, M. A. Crosby 

Disinfectants, manufacture of, H. Heldenhaln... 

Doll support, A. B. Willcox 

Draught attachment, spring, J. F. Tiner 

Dredge, hydraulic, C. H. Booth. 



Drill. See Rock drill. 

Drinking fountain for fowls, F. G. Botsf ord. . . 

Drum , band, E. H. Droop 

Dust guard for attrition mills, T. Blass 

Dye, olive, R. Lauch 

Earth closet, H. A. Jukes 

Electric conductor, F. A. C. Perrine 

Electric element, thermo, C. W. Iden 

Electro-magnetic motor, Kelly & Stanley, Jr.. 

Elevator, C. W.CollinB 

Elevator indicator, T. W. HeermanB 

Elevator indicator, E. Wylde 

Engine. See Rotary engine. 

Engine, R. M. Lowne 

Fan operating device, R. F. Hunt 



479,733 

479,560 

479,416 

479,424 
479,474 

479,663 
479,679 

479,640 
4791533 
479,670 

479,705 
479,538 
479,649 
479.704 
479,748 
479,629 

479,590 
479,611 
479,609 
479,420 
479,623 
479,635 
479,497 
479,717 
479,729 
479,483 
479,546 

479,760 
479,478 
479,613 
479,653 

479,417 
479,762 
479,701 

479,711 
479,720 
479,451 
479,699 

479,415 
479,751 
479.548 

479,581 
479,580 

479,482 

479,520 
479.501 
479,685 
479,684 
479,641 
479,732 
479,544 
479,556 
479,412 

479,695 

479,397 
479,742 

479,514 
479,574 
479,492 
479,693 

479,490 
479,730 
479,468 

479,406 
479,545 
479,405 
479,754 

479,727 
479,668 

479,543 
479,407 

, 479,703 

479,710 

. 479,481 

, 479,681 

479,486 

. 479,549 
. 479,636 

479,547 
. 479,515 
. 479,712 
, 479,525 
. 479,596 
. 479,746 
. 479,559 

479,422 
. 479,484 

. 479,651 
. 479,435 



Faucet, registering and measuring, H. F. Read . . . 479,721 

Feed bag attachment, F. S. Kerr 479,646 

Feeding device, mechanical, A. Conkling 479,630 

Fence, D. Milliken 479,443 

Fence for hay stacks, collapsible, S. O. Thompson 479,680 
Fence pickets, machine forwiring, W. Callaway, 

Sr.. 479,626 

Fence tool, combination wire, S. M ForbeB 479,561 

FenceB, wire distributer for wire, H. C. Pratt 479,571 

Fertilizer distributer, S. H. Everett 479,637 

Fifth wheel, W. J.Huber 479,563 

File, bill, S.B.Meredith 479,604 

File, newspaper, C. H. Jaehnig 479,513 

Filing cabinet, H.M. Plaisted 479,660 

Fil ter, J.J. Curran 479,403 

Fire alarm apparatus, A. Goldstein 479,709 

FireeBcape, W. W. Lummus 479,436 

Fire escape, Rice & McDonald 479,527 

Fire escape, T. B. Woodward 479,610 

Fire extinguisher, W. W. McKay 479,448 

Fire hose, electric signaling device for, Wharton 

& Braid 479,540 

Fishing reel, H. W. Martin 479,440 

Fla3k. See Shipping flask. 

Floating figure, E. P. RobertB 479,530 

Flour bolt, C. S. Fuller 479,589, 479,775 

Foldingchair, R. W. Bates 479,393 

Food product an d making the sam e, S. Crump — 479,402 
Frame. See Sew tag machine quilting frame. 

Fruit packer, A. J. Longenecker 479,650 

Fuel feeding apparatus for straw, pneumatic, B. 

Jackson 479,644 

Fulling stock, J. H. & I. Mitchell 479,605 

Furnace. See Boiler furnace. Hot air furnace. 

Fnrnace, W.Walters 479,771 

Furnace charging machine, J . F. Lundahl 479,437 

Furnace, downward draught, J. F. Bliss 479,697 

Furnace water cooling device, J. Kennedy 479,430 

Furnaces, smoke consuming apparatus for boiler 

and other, W. Smith 479,767 

Gauge. See Railway track gauge. 

Game apparatus, D. L. Falardeau 479,638 

Game apparatus, E. H.Truman 479,683 

Game apparatus, coin-operated, W. R. Pope 479,459 

Game board, E. L. McConaughy 479,569 

GaB generator, J. J. Kirkham 479,647 

Gas governor, S.G.Cabell 479,553 

Gate. See Wire gate. 

Gate, E. A. Casper 479,702 

Gate, D. Gensinger 479,498 

Gate, A. Peterson 479,457 

Gate, J. W. Ruhl 479,665 

Gate, W. H. H. Bailee 479,532 

Generator. See GaB generator. 

Glass, manufacture of rose or orange stained, F. 

Welz 479,689 

GlasB, etc., mounting metallic ornaments upon, 

Headly & Carrow 479,743 

Grader, road. H.J. Schneider 479,466 

Grain binder bundle carrier, A. Stark 479,677 

Grain conveyer for binders, etc., G. Schubert 479,467 

Grate. W. W. Sweetland 479,728 

Handle. See Basket handle. 

Handle for wash boilerB, J. I. Flanagen 479,588 

Harrow, A. H. & P. E. Teschner 479,476 

Harvester, bean, King& Stokely 479,600 

Harvester, bean, W. H. Wilder 479,480 

Harvester cutting apparatus, G. Mischler 479,568 

Hat case, N. F. Hurdel 479,643 

Hay carrier, J. L. Hoffman 479,423 

Head rest, K. E. Cherringtou 479,585 

Heating apparatus, M. Roe 479,463 

High and low water alarm, A. J. Wrigbt 479,482 

Holder. See Knife holder. Label holder. Pen- 
holder. Spool holder. 
Hook. See Tag hook. 
Hot air furnace, Thuener. Jr., & Herchenbach... . 479 769 

Hot air register, R. S. T. Cissel 479,586 

Indicator. See Elevator indicator. 

Inkstand, H. H. Schive 479,774 

Jack. See Lifting Jack. 

Journal and hinge, combined ball, R. O. Bingham 479,731 
Key controller and signal transmitter, M. Martin. 479,715 
Kiln. See Brick kiln. 

Knif e holder, T. Sha w 479,669 

Knitting machine, M. Kirshner 479,601 

Knitting machine, circular, J. E. Gearhart 479,639 

Knitting machine stop motion, G. J. Manderfleld. 479,763 

Label holder, C. W.Miller 479,716 

Lamp burner, J. Jauch 479.598 

Lamp cord adjuster, electric, J. W. Heaphy, Jr. . . 479,509 

Lamp, electric arc, W. E. IriBh 479,510 

Lamp, electric arc, J. A. Pierce 479,659 

Lamp, pocket, J. H. Farrel 479,741 

Last, J. B. CasB 479,628 

Latch attachment, G. G. Rupert 479,723 

Latch bolt, Bheet metal, H. D. Allen 479,582 

Lead fumes, enriching, Chanute & lies 479,489 

Leather Bkiving machine, C. H. Bayley 479,583 

Leather splitting machine, S. H. Randall 479,461 

Letter box, J. Spear 479,576 

Level for measuring tapes, spirit, E. McCullough. 479,521 

Leveling instrument, C. H. Lockwood 479,518 

Lifter. See Transom lifter. 

Lifting jack, W. A. Wolflnger 479,692 

Lighter and match safe, combined pocket, A. J. 

FredrickBon 479,756 

Lights, apparatus for producing variegated, 

Smith* Bryan 479,673 

Lock. See Combination lock. Nut lock. 

Locomotive boiler. L. W. LeBter 479,648 

Locomotives, motor frame for electric, S. H. 

Short 479,469 

Magazine camera, Fay & Willis 479,587 

Malt liquors, apparatus for cooling, Hanford & 

Stanford 479,419 

Malt manufacturing apparatus, Hauptman & 

Schwarz 479,421 

Mandrel, W. O. Dixon 479,634 

Matrix making machine, G. A.Goodson 479,773 

Matrix making machine, Goodson & Capehart 479,772 

Matrix making machine, C. L. Travis 479,539 

Measure, grain, L. Bronson 479,551 

Mechanical movement, J. Gregory 479,593 

Mechanical movement, G. H. Reynolds 479,526 

Mesquite beans, converting. T. H. JacobB 479,512 

Metal planing machine, G. F. Mclndoe 479,606 

Metal BhearB, H. Aiken 479392 

Metal tubes, apparatus for manufacturing, E. F. 

Hartshorn 479,507 

Meter. See Proportional meter. 

Milk cooler, W. C. Eberhardt 479,494 

Miner's tool. N. W. Woodey 479,444 

Moulding machine, W. Evans 479,755 

Mortar mounting, W. H. Morgan 479,445, 479,446 

Mortar mounting, T. R. Morgan, Sr., et al 479,764 

Motor. See Current motor. Electro-magnetic 
motor. 

Motor, R. F. Nichols, Sr 479,570 

Note and envelope, combined promissory, C. Car- 
roll 479,555 

Nut lock, C. IveB 479,511 

Oil and vapor burner, J. A. Lannert et al 479,747 

Oil and vapor burner, W. H. Wilder et al 479,690 

Oil burner, J. F. Coates 479.558 

Optician'B trial frame, A. G. McKenzie 479,607 

Ore, reduction of iron, C. J. Eames 479,408 

Ore separator, centrifugal. O. B. Peck 479,456 

Organ key coupler. J. Lloyd, Jr 479,434 

Organ, reed, J. H. Lane 479,555 

Paddlewbeeh feathering, G. T. Riguel 479.528 

Padlock, E. T. Fralm 479,414 

Paint, J. H. Palmer (r) 11,255 

Penholder, G. McElwain 479,522 

Pencil sharpener, W. A.Phillips 479,658 

Phonograph, V. Lahola 479,431 

Pin. See ClotheB pin. 

Pins, studs, eta, safety guard for scarf, W. E. 

Trott 479,578 

Placer machine, W.M.Jewell 479,744 

Plate straightening machine, H. C. Jones 479,745 

Plow, G. N? Dexter, Jr 479,706 

Plow point, reverBible, BiBsell & Huber 479,6% 

PreciouB stones, machine for cutting and polish- 
ing, E. PaEBmore 479,452 

Press. See Printing press. Tile press. 

Printing, W. F. HeaH 479,508 

Printing machine, plate, H.Lee 479,516 

Printing press. A W. Vaughn 479,579 

Printing press inking attachment, T. G. Spence.. 479,674 
Printing presses, combined paper folding and 
sheet delivering mechanism for, J. H. btone- 

metz 479,768 

Proportional meter, Hawley & Hogan 479,759 

Pump, dredging, J. D. McRae 479,765 

Puzzle,H.C. Gnertin 479,418 

Puzzle, L. F. Stutz 479,475 

Quoit peg, F. A. O. Bedlngf eld 479,614 

Rack. See Suspended rack. 

Radiator, Beml-dlrect, A. H. Fowler 479,413 

Rail aligning device, track, Loughrey & McGrew. 479,435 

Railway, electric. M. W. Dewey 479,493 

Railway rail bender. W. H. Cowell 479,491 

Railway signal, R. T. Bowne 479,395 

Railway switch operating mechanism, A. Bixby.. 479,584 

Railway tie, A. G. Budington 479,625 

Railway track ga uge, E. E . Buchwald 479,552 

Range, field, J . Marcee 479,652 

Ranges, sheet; metal oven Ibottom for, W. H. 

Whitehead 479,770 

Reamer. J. W. TompkinB 479,682 

Reel. See Fishing reel. 

Refrigerator, A. I. Dexter 479,633 

Register. See CaBh register. Hot air register. 

Regulator. See Temperature regulator. 

Ring. See Transverse ring. 

Road working machine, M. G. Bunnell 4179,700 



Rock channeling tool, G. M. Gitbens 

Rock drill.P. P. Belt 

Rocket, dynamite, P. Cunningham 

Rotary engine, E. Waldren 

Safe, A. A. Root 

Sai 1 cringle, W. R. Cutler 

Sash balance, G. T. Peters 

Sash fastener, J. L. Ebert 

Sash fastener, G. G. Hopkins 

Sash, window or door, G. B. Lee 

Sawing machine, power hack, O. Colborne 

Scaffold, F. B. Gilbreth 

Scaffold bracket, C. Kagsdale 

Scissors sharpener, G. S. Collum 

Screen. See Window screen. 

Scrubbing and sweeping machine, combined, G. 
M. Bennett 

Secondary battery, A. E. Colgate 

Separating particles of different degrees of spe- 
cific gravity, O. B. Peck 

Separating powdered or flnely-divlded particles, 
etc., O. B. Peck 

Separator. See Ore separator. 

Separator forcruBhed cement, etc., J.R. Berthe- 
let 

Sewing machine, G. H. Dimond 479,739, 

Sewing machine for finishing buttonhole pieces, 
J. Reece 

Sewing machine, needle threader, E. C. Jenkins, 

479 426 to 

Sewing macbine'quilting frame, Moore & Steen.. 

Shade fixture, window, J. C. Perkins 

Shaft support, vehicle, H. L. Cordrey 

Shears. See Metal shears. 

Shipping flask for anhydrous ammonia, T. J. 
Goldschmld 

Signal See Railway signal. 

Signaling device, R. T. Bowne 

Siphon, elevating, Eteve A Lemichel 

Skins, etc., machine for treating, O. Potelune 

Spade, P. Poulson 

Spool holder, E. Carpenter 

Sprinkler, J. B. Haberle 

Stand. See Umbrella stand. 

Steam and hot air, apparatus for producing mix- 
tures of, E. Field 

Steam boiler, A. Stirling 

Steam power, generation of, C. C. Peck 

Stone, blasting, G. M. Gitbens 

Store service apparatus, J. H. Goodf ellow, 

479,502 to 

Stove flue cleaner, T. B. Mothershed 

Stove grates, fuel saving attachment for, A. 
Sto cker 

Stringed Instruments, pick for, H.G. A. Smith 

Suspended rack, J. J. Newberry 

Swing, J. H. NicholBon 

Switch and signal apparatus, J. G. L. Schreuder. . 

Tablet, writing, C. D. Crane 

Tally sheet, A. L Nichols 

Tank, H. L. Lipman 

Telephone, acoustic, A. Ij. Simpson 

Temperature regulator, W. H. Kilbourn 

Thrashing machine band cutter and feeder, J. W. 
Turner 

Tie. See Railway tie. 

Tile, F. N. Marvick 

Tile, Marvick & Walter 

Tile, illuminating, J. Jacobs 

Tile press, A. M.Strusholm 

Tobacco, machine for stripping and booking leaf, 
C. Bowman 

Tongue, metallic wagon, W. P. Bettendorf 

Tool heater, A. Weiler 

Toy, G. W. Snaman, Jr 

Toy apparatus, electroplating, E. A. Clark 

Toy kitcheniand Btove, J. Jaeger 

Transom lifter, J. M. Maddox 

Traverse ring, J. W. Leslie 479,713, 

Tray, M. S. Rosenzweig 

Trolley, F. F. Poole 

Trousers, S. A. I saacson 

Truck handle support, C. F. Woessner 

- " .rd. 



479,499 
479,615 
479.738 
479,479 
479,4(14 
479,404 
479,657 
479,409 
479,595 
479,433 
479,:S0 
479,591 
479,662 
479,737 



479,616 
479,753 



479,453 
479,455 



479,617 
479,740 

479,572 

479,428 
479.654 
479,766 
479,631 



479.592 

479,396 
479,411 
479,460 
479,661 
479,654 
479,506 



Trunk, F. LyfoL 
Trunk, P. B. Taeger 

Tug book, A. Ryan 

Tug, thill, N. F. MathewBon 

Umbrella or parasol geat, J. Willis 

Umbrella stand, P. V. Smith 

Valve, B. D. Northrup 

Valve, automatic relief, F. Schreidt 

Valve device, radiator, J. Collis 

Valve, fluid pressure; H. G. Manning 

Valve forstermor high pressure fluids, Adams & 

B'orbes 

Valve, preasure regulating, Rempen & Andre 

Valve, Bteam engine, Cook & Hinchman 

Vegetable cleaning and peeling machine, F. 

GrooB 

Vehicle wheel, T. F. & J. E. Foley 

Vehicle wheel, E. G. Latta 

Velocipede saudle, B. F. Peet 

Vending machine, G A. Weiler 

Veneer cutting machines, adjustablepressure bar 

for.JM. D. Williamson 

VesBel. anti-ruat, G. W. Lisk ' 

Voting booth, F. K. Plumbly 

Wagonjbolater, W. P. Bettendorf 

Wagon frame, metallic, W. P. Bettendorf, 

479,618 to 
Wall paper, machine for pasting, cutting, and 

trimming, L. Stock 

Wallet, G. K. Morton 

Washer. See Dish washer. 

Washing machine, Z. T. Chambers 

Weaving machine, slat and wire fabric, M. S. 

Cad well , 

Weed cutter, G. S. Andrua 

Weigher, rotating grain, W. Swartout 

Weighing apparatus, for liquids, automatic, J. P. 

Baldwin 

Wheel. See Fifth wheel. Paddle wheel. Ve- 
hicle wheel. 

Wheel, Rundquist- Wanner 

Wheel Bhoe, J. Fransmann : 

Wick tube, J D. Luther 

Window screen, W .E.Cobb 

Wire gate. C. Berryman 

Wrench, H. Bornstein 

Y oke, draught, C. W. 8 nedeker 



479,707 
479,678 
479,454 
476,500 

479,505 
479,447 

479,536 

479,672 
479,523 
479,524 
479,666 
479,632 
479.449 
479,6(12 
479,726 
479,761 

479,477 

479,442 
479,441 
479,645 
479,749 

479,550 
479,622 
479,686 
479.534 
479.557 
479,597 
479,567 
479,914 
479.664 
479,608 
479,564 
479,542 
479,438 
479,485 
479,465 
479,603 
479,691 
479,671 
479,450 
479,724 
479,400 
479,439 

479,391 
479,462 
479,401 

479,562 
479,495 
479,566 
479,656 
479,688 

479,750 
479,517 
479,458 
479,621 

479,620 

479,473 
479,665 

479,488 

479,487 
479,612 
479,537 



479,722 
479,708 
479,519 
479,752 
479,394 
479,698 
479,535 



DESIGNS. 

Bottle, B'. H. Thuemler 21,736 

Decorative fabric, S. M. Schwab, Jr 21,734, 21,735 

Lantern, A. W. Paull 21,732 

Picture frame, A. Selter 21,733 

Spoon, H L. Wright 21,737 



TRADE MARKS. 

Beer, Frank Fehr Brewing Company 21,526 

Beer, C. A. Lammera 21,527 

Bindings, dress, Beeman & McCarthy Company 21,521 

Boxes, bottles, tubes, atomizers, and powder dis- 
tributers used for dispensing powders, liquids. 

and semi-liquids, McKesson & Robbins 21,530 

Cotton fabrics, colored, Sharplesa Broa 21,531 

Fertilizers, artificial, Baldwin Fertilizer Company. 21,520 
Foods, malt extracts, and medicated wines, pre- 
pared, J. P.Liebe 21.517 

Hardware, Cash Buyers' Union 21,513 

Lard, J. M. Ceballos & Co 21,523 

Liniment, W. F. Grell 21,511 

Liniments or lotions for external and internal use 

for man and animals, Powell & Gilbert 21,512 

Medicated plasters, Dr. David Kennedy Corpora- 
tion 21,524 

Medicinal compound the basis of which iB the 
chlorides of gold and sodium, McCrory & Tav- 

lor 21,529 

Medicine for certain named diseases, A. L. Wor- 

den 21,519 

Medicine for internal use for dyspepsia, nausea, 
and all derangements of the enteric and urin- 
ary systems, Salitonia Pharmacal Company 21,528 

Perfumery, A. Wright 21.E32 

Polishing preparation, Zucker & Levett Chemical 

Company 21,518 

Remedy for diseases of the stomach and bowels 
and other painful disorders, Dr. David Ken- 
nedy Corporation 21,525 

Remedy for nervous disorders, W. H. Gannett 21,516 

SawB, toolB, flies, and steel, Henry Disston & Sons 21,515 
Soap, face powder, face cream, tooth powder, and 

Serf umes, toilet, Bip pus & Breidenbach 21,522 
sky, A. Cowan 21,514 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued Bince 1863, will be furnished from this office for 
2 5 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now he obtained by the in- 
ventors for any of the Inventions named in the fore- 
foing liat, provided they are Bimple. at a cost of $40 each, 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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^fSperfi-serncnfjs* 



Inside Page, each insertion 
Hack I'iiijc, eneli insertion - 



75 cents a line 
- - $1.00 aline 



The above are charges per apate line — about eight 
wordB per line. This notice BhowB the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 





LATHE 



Scroll Saws 

Circular 

Sawi,Lathei 

Mortisere. 



IE 



Catalogue 

Free 

Of all our 

Machinery. 



Seneca falls Mfg. Co. 695 Water St, Seneca Falls, N.Y. 



LATHES 



Improved Screw Cutting 
Foot and Power 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 

Machinists' Tools and Supplies. Lathes on trial. 

[W Catalogue mailed on application. 

SEBASTIAN LATHE COMPANY, 
44-46 Central Ave., Cincinnati, O. 



! SPECIFICATIONS FURNISHED II h (YT — ,_., . « - _ 

FOR FOUNDATIONS MOWERS. -LkALCWElLL ™ ^° 

3 N° 217 E. Main St. Louisville Ky. 



BA.SE BALL. — A. DESCRIPTION OP 

the (treat national' game of the United States, by an 
English writer. Jno. Newton Crane, with diagram of 
the field and 7 illustrations of players. Contained in Sci- 
entific amkkican Srri'i'LKMKNT, No. 4i!l3. Price 
10 cents. To be had at this office and from all news- 
dealers. 



The Sebastian-May Co. 

Improved Screw Cutting 

Foot&T A mTjTC 

Drill Presses. Chucks. Drills, Dogs, 
and Machinists' and Amateurs' 
OuLtit.B. Lathes on trial. Cata- . 
luenew mailed on application. i 

105 to 1«7 Highland Ave.,| 
SIDNEY, OHIO. 




i\ J^H ft 




FOR SALE -Pat. Bight* 
in Canada, England and U. 8. 
Patent No. 477,549, CHECK 
REIN WOJIKKR AND 
HOOK. Can be loosed and 
checked from wagon. For full 
particulars apply to 

Oliver Kennedy, 

Brunswick, Ga. 



Steel Type for Writing Machines, 

J. D. MALLONEB, Mfr, STOCKTON, N. T. 




IYON & HEALY, 

!■■ 63 Monroe Street, Chicago, 

Will Hall Free their newly enlarged 
Catalogue of Band Instruments, Uni- 
forms and Equipments, 400 Fine II- 
lustratior.j, describing every article 
required liy Bands or Drum Corps, 
Contains Instructions for Amateur Bam 
Exercises and Drum Major's Tactics, 
Laws and a Selected List of Band Music. 





tfcflCC SAY8 SHE CAHSOT 8KB HOW 

ffflrC SOU DO IT FOB THB BOSK I. 

* ft Buys a $65.00 lBproT«d Oxford Singer 

_ L Sewing Machine ; perfect working rebV 

able, finely finished, adapted to fight andheaTj 

work, with a complete set of the latest Improved 

attachment* free. Each machine guaranteed for 5 

years. Bay direct from our factory .and save dealsxi 

and agents profit. Send for ERIK CATALOGUE. 

- MFC COflTAin, DEfTa .8 CHICAGO* ILL 



2nd 



MACHINERY 



N. T. llach'y Depot. Bridge Store 16. Frankfort St., N.T. 




JENKINS' UPRIGHT CUSHIONED 
POWER HAMMER. 

Users of this hammer sustain tis in 
saying that it has no equal in all good 
working qualities. Perfect cushion and 
a perfect bloii\ with perfect control. For 
particulars, address, 

Jenkins &. Linffle, Bellefonte, Pa. 



ELECTRIC PERCUSSION DRILLS. 

ELECTRICAL MINING APPARATUS OF EVERY DESCRIPTION. 

SEND FOR ILLUSTRATED CATALOGUE M 2. 

THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 
620 ATLANTIC AVENUE, BOSTON, MASS. 



LIGHTNING WELL-SINKING 

MACHIHEBT HMUriCTURERS. 

Hyrdaulic, Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps. Encyclopedia* 1,000 
- engravings, Earth's Strata, Determi- 
nation quality water;mailed,26c. 
The American Well Works, 
Aurora, 111* 
SS f 11* 13 8. Canal 
g-S I St., Chicago, I1L 

£ I Dallas, Ten* 




HOW TO MAKE DYNAMO ELECTRIC 

Machines.— By Geo. M. Hopkins. With drawings toscale 

and full directions tor constructing dynamos of different 
sizes. The small machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce ihe electric light, decompose water rapidly, 
magnetizesteel, ring a large gong, give powerful shocks, 
operate induction coilB, and will, tor temporary use, re- 

flace 8 or 10 Bunsen cells. Contained in Supplements 
61 and 599. Price 10 cents each. The larger ma- 
chine produces eight IB-candle lights or one powerful 
arc light. Can be arranged as a series, shunt, or com- 
pound wound machine. Can be run tor a short time by 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. DetailB of every part shown. Winding of armi- 
ture and field magnet plainly illustrated. Any intel- 
ligent person with the aid of these drawings and instruc- 
tions may make useful, durable, and effective machines. 
Contained in Supplement 600. Price 10 centB. 
MUNN & CO.. Publishers. 3B1 Broadway, New York. 




"ECONOMY IS WEALTH." 

Canvassers wanted to sell the N<-w Mo- 
del Hall Typewriter, Why will 
peop'e buy a | KM) machine when 4)30 will 
purchase a bettor onet Send for Illustrated 
catalogue and terms to County Agents. 
Address N. TYPEWRITER CO. 
611 Wathiuirton Street. Boston. Mass. 
Mention Scientific American, 



NICKEL IN-THE-SLOT MACHINES. 

By W. L. Aughlmbaugh. An Interesting: description of 
the various coin-controlled apparatus no w so common in 

fublic places ; with an explanation of their mechan^inn. 
11 ust rated with 14 figures. Contained In Scientific 
American Supplement, No. 797. Price 10 cents. 
To be h ad at this office and from all newsdealers. 



FOR 

FREE SITES TO SUBSTANTIAL 

MANUFACTURING ENTERPRISES 

in the rapidly growing towns of Virginia and WeBt Vir- 
ginia, possessing cheap iron, cheap lumber, cheap 
fuel, and railroad facilitibs, address J. 11. DiN- 
GEE. 333 Walnut Street, Philadelphia. Pa., President 
and General Manager of numerous Land Companies 
situated along the lines of the Norfolk & Western 
Railroad. 



THE ZEl -L 

„ IMPROVED,^ 






/ ^^^ SEND FOR CIRCULARS 



SEX & BURKE STREETS, 



Baltimore. Md. 



CATALOGUES FREE TO ANY ADDRESS 

oV 



T^ 



ST 



^\S$^S^W>^^ws^ 



BICYCLE 



TO BOYS A N» GIRLS UNDER IB I 

YEAKSOr Ai.E.ON EAST CONDITIONS I 

WITHOUT 0NK CENT OF MONK V. L 

Western Paarl Co., 834 Desxborn St., Chiosgo.IU. 



FREE 



INVENTORS' IDEAS 



put into practical 
working shape by 
MILIJKKN & B'AMOBK, 
Cor. John and Dutch Streets, New York City. 

Machinists. Pattern and Model Makers. 



-^ S3 THE WATER JACKE" 



SlPHQHJ 



NO AIR PUMP. 
IN. VACUUM. 

CHICAGO WATER JACKET C0ND[NSER CO 

47 W. WASHINGTON ST. 

for circular. CHICAGO. ILL. 



THE ARMSTRONG MACHINES, 

For Cutting Off ami Threading Pipe. 
For Hand 




or Power. 

No. 1 cats off 
and threads 
1 to 3 inch 

No. 2 
cuts off and 
threads 1 to 
4 inch. 
No. 3 cuts off 



■to 

sVsbbA 



k and threads 1 to 6 inch. 
Our aim is to make 

these machines as good as 
our Stocks and Dies, which are universally acknowl- 
edged to be THE BEST. f#" Send for catalogue. 

I THE ARMSTRONG MFG. CO.. Bridgeport, Ct. 



uii.u^i.ii'm.iiiiri 



PREPARED IN THE MOHAWK VAUEr.THE FINEST GRAZING COUNTRY INAMERICA 
FROM ABSOLUTELY PURE FRESH MIIK.EVERY PACKAGE GUAMNTEED.CORRESPOHDENCE 
SOLICITED- MOHAWK CONDENSED MILK CO. BOCHESIERt N.Y? U.SA 



BIT 



Bores SMOOTH, KOl'KD, OVAL, and SQCAKE HOLES. Mortl.lng Core Boxes, 

■etc. Invaluable to Carpenters, Cabinet and Pattern Makers. High- 
est Award. Send (8.00 for set (% to 11-8), In neat case, or We. lor 



__ sample Bit. mailed free with Illustrated List. 
BRIDGEPORT GUN IMPLEMENT CO. 



415 III oiid way. New York. 



A NEW EDITION OF 

The Scientific American Reference Book 

This attractive little book, of 150 pages, embraces a 
great variety of information useful for reference in the 
house and workshop. It contains the last Census of the 
U. 8. by states and counties, and has the area of square 
miles in each state and territory, with tables of the oc- 
cupations and the number engaged in each kind of busi- 
ness; lists of cities having 10,000 inhabitants; all the 
statistics being compiled from the 1890 census; the 
United States patent laws, with directions how to obtain 
patents secure caveats, trade marks, design patents 
and copyrights. 

The book contains tables for calculating the horse 
power of steam engines, and other information useful 
and varied. The matter crowded between the covers 
of this little 150 page volume cannot be obtained from 
any other source. Price i 25 Cents. May he had of 
newsmen or by mail. 

3VCTTX<rjxr <*s co. 

Publishers of Scientific American, 

361 Broadway, New York. 



SUPPLIES FROM 

HYDRANT PRESSURE, 
ft the cheapest power known. 
I Invaluable for blowing 
I Church Organs, running 
I Printing Presses, Sewing 
J Machines in Households, 
■Turning Lathes, Scroll 
I Saws, Grindstones, Coffee 
1 Mills, Sausage Machines, 
iFeed Cutters, Electric 
I Lights, Elevators, eta It 
■needs little room, no firing 
1 up, fuel, ashes, repairs, en- 
I gineer, explosion, or delay 
Ino extra insurance, no coal 
1 bills. Is noiseless, neat, 
I compact, Bteady, will work 
I at any pressure of water 
1 above 15 lb. ; at 40 lb. pres- 
lsurehas4horse power, and 
'capacity up to 10 horse 
power. Prices from $15 to $300. Send for circular to 
The Backus Water Motor Co., Newark) N.J. 





ARTISTS WHO GET RICH 

often give good advice. Artists who use 
the Air Brush are getting rich, and recom- 
mend It very strongly. It is distinctively 
an art tool, and saves time and labor and 
increases the excellence of the work. 
Write for illustrated catalogue. It will in- 
terest you. 

AIR BRUSH MFC. CO. 

Rockford, 111., TJ. S. A. 

67 Nassau Street. 




PELTON 



ROCK DR SfPlWT 



AIR COMPRESSORS &; 



GENERAL MACH INERY rem 



RAND DRILLCo 23 ParkPiace newvgrkV,^ 



DCSTTV Piano. Organ. S23 up. Want agents. 
DCS I I 1 Cat'g free. Dan'l F. Beatty, Wash ton. N.J. 





Large Vn iety of Fine 
Bolt ('utlinir. Nut Tap- 
ping, and Pipe Thread, 
ing Machine*. 

For Machine .'hops. Rail- 
roads, Carriage Makers, and 
manufacturers in general. 
With or without Opening 
:. For Hand and Power. 



Dies. 



WILEY & RUSSELL 

lira, co., 

Greenfield, Mass.,D.S. A. 
Send for new Catalogue. 




UST i 3DTTST ! 

Gibbs Patent Dust Protector 

rjrotects the nose and mouth from in- 
haling poisonous dust. Invaluable 
In every Industry where dust is 
troublesome. Perfect protection 
with perfect ventilation. Inha- 
lation of dust causes catarrh. 
consumption and many other se- 
rious disorders. Thousands in use. 
Price »1.00, postpaid in U. 8. and 
Canada; (1.40 toforelgn points. 
Gibbs Respirator Co., 

31 La Salle St., Chicago. 



P| CATDIDITV Am*J«are, I^kLtldit9 *n«1 all 
CLbW I lllUl I I interested In this science need 
the only paper devoted to its first principles. Illustrated. 
»1 Aw. 8 Hoi. Trl«l Sic. Sample lo,. Addr. ILKCTRICAL 
FBOfiBIiSS ud Amateur Eleetrleiaa. F. (12. Hateaiirood. Ill 



"TIIESINTZ" 

GAS AND GASOLINE ENGINES 

Stationary and Marine. 

Makes Is own supply of gas from 
gasoline, and at less expense than 
any other engine. A T o hotter, coal, or 
fire man required. R uns with either 
manufactured or|natural gas. Spe- 
cially adapted for small boats and 
launches and elec tric light work. Cir- 
culars free. fW Mention this paper. 



CLARK SINTZ, MFR., 

Springfield, Ohio. 




SPECIAL NOTICE! 

Two handsome photo-engraved display sheets 

entitled, 

"Recent Improvements in Air Compressors," 

"Recent Improvements in Rock Drills," 

mailed free to any one who will cut out this 

advertisement and mail it to us with his name 

and address. 

Ingersoll-Sergeant Drill Co. 

No. 10 Park Place, New York, U.S. A. 




If you are interested in 



ELECTRICITY 

send for our special Price List Z. 
BELLS, BATTERIES, PUSHES, 
WIRE, MOTOHS, 

And a full line of general 

ELECTRICAL SUPPLIES, 

STANLEY & PATTEE80N, 

Electrical House Furnishings, 

32 & 31 Frankfort 8U N. Y. City. 



THE PREMIER CAMERA 




Is the Best in Market. 

Simple of Manipulation. 

Plates or Films are used. 

The Shutter is always set. 

PRICE $18.00. 

Send for Catalogue and copy of Modern Photography. 
WE MAKE ALL KINDS OF CAMERAS. 



ROCHESTER OPTICAL COMPANY, 

14 S. Water St., ROCHESTER, N. T. 



The Belknap tittle Giant Water Motor 



Best Water Motor, moBt powerful and 

efficient machine on the market. 

Electric Motors and Dynamos. 

Combined Water MotorB and Dynamos. 

Cyclone Coffee Mills for Grocers' use. 

Combined Motor and Mill in one case, 

run by water or electricity. 

Writ* for Circulars. 

BELKNAP MOTOR CO., 

23 Plum St., Portland. Maine IT. S. A. 




WATER 

Send for our fine 
large PAMPHLET. 



JAMES LEFFEL & CO., 

SPRINGFIELD. OHIO, U.S.A. 

WHEELS 



SMALL ELECTRIC MOTOR FOR AM- 

ateurs.— By C. D. Parkhurst. Description in detail of a 
small and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze, 
with 15 figures drawn to a scale. Contained in Scien- 
tific Amkkican Stpplembnt, No. 7«7. Price 10 
cents. To be had at this office and from all newsdealers. 



NGINEERING DEPARTMENT 



UNIVERSITY. 

chanicalandMinin 



ENGINEERING W% 
VANDERBILT I | 
Courses in Civil Me ■ ■cnamcMandMinincr 
Engineering and Man HfMual Technology, la 
Professors, 10 Assist ■"■•■■^ ants; two buildings, 
extensive facilities.fiold outnts.draughting-rooms. labora- 
tories and Shops. Tuition, $6-i per annum. Free course in 
highway construction. Several free scholarships. For cata- 
lo*rue of tbis or Academic, Law, Medical, Biblical, Dental, 
or Pharmaceutical Departments, address at once 

"^B^aV,^- 8 - NASHVILLE, TENN. 



WATER WHEEL 

Fjufy* Gives the highest efficiency 

^oStm of any wheel in the world. 
**">. Simple and reliable, adapted 
to every variety of service, 
with heads of 20 feet and up- 
ward. Write for circulars, t 

ThePeltonWaterWheclOo. W *TsV T| ^"^ *■ ft 

191* "Main St., San Francisco, Cal.. ■ I fi sTV 4*^l'« I Lbb*sss7 ***%» ssTV I ^stN ¥ 

«saaaft«ft™ ,,w - i ! USBIul X500KSI 

Manufacturers, Agriculturists. Chemists, Engineers, 
Mechanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for it, and it will be mailed to 
them. AddresB, 

MUNN & CO., 361 Broadway, New York. 




DEFIANCE. OHIO. U.S.A. 

V^r° BUILDERS OF ^r-t T 

^HUB,SP0KE;'4 
WHEEUBENDIN.G. 

WAG0N,CARRIAGE 
XAND HOOP '% 



TMShimer Cutter Heads 




43.000 SOLD. 

work Car Sidinfr, Hoortng 
ing and Ship Lap ; to 
Mould Doors, Sash and 
Blinds. Cope Heads to 
match. 
Bam'l J. Rhlm*r & Horn, 

Centre St., Milton, Pa. 



Ceil. 




HAVE YOU READ 

Experimental 

cience? 



This new book, by Geo. M. Hopkins, is just what 
you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
tific iniormation contained in this book. It is not 
only instructive, but entertaining. 




I NICKEL 

B AND 

1 ELECTRO- PLATING 

g Apparatus aid Material. 

£ THE 

> Hanson it Van Winkle Oo. 
° Newark, N. .1. 
o 81 Liberty St., N. Y. 
3 23 8. Canal Street, 
* Chicago. 




Over "Ui pages ; titKl line cute ; substantially and 
beautifully bound. Price by mail, $4.00. 



fW Send for illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK. 
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A New ami Important Book on the 
Manufacture of Ink, the only 
one in the English Language. 
JUST READY. 

The Manufacture of Ink. 

Comprising the Raw Materials, and the Preparation 
of Writing, Copying and Hektograph Inks, Safety Inks, 
Ink Extracts and Powders, Colored Inks, Solid Inks, 
Lithographic Inks and Crayons, Printing Ink, Ink or 
Aniline Pencils, Marking Inks, Ink Specialties, Sympa- 
thetic Inks, Stamp and Stencil Inks, Wash Blue, etc., 
etc. Translated from the German of Sigmund Lehnee, 
Chemist and Manufacturer, with additions by William 
T. Branxt, editor of the "Tech no- Chemical Receipt 
Book." Illustrated. In one volume, 12mo, 230 pages, 
price $2.00. 

iy By -mail, free, of postage, at the publication price, to 
any address in the world. 

Contents.— I. Introduction. II. The Various Kinds 
of Ink. III. Writing Inks. IV. The Raw Materials used 
inthePreparationof Inks containing Tannin. V. Chem- 
ical Constitution of Inks containing Tannin. VI. Direc- 
tions for the Preparation of Inks containing Tannin. 
VII. Logwood and Tannin Inks. VIII. Ferric Oxide 
Inks. IX. Alizarin Inks. X. Inks from Extractive Mat- 
ter. XI. Logwood Inks. XII. Copying Ink. XIII. The 
Hektograph and Hektograph Inks. XIV. Safety Inks. 
XV. Ink Extracts and Ink Powders. XVI. Preserving 
Agents for Ink. XVII. Change in the Color of Ink in 
Old Documents, and Methods of Making Faded Writing 
Legible. XVIII. Colored Inks. XIX. Metallic Inks. 
XX. Solid Inks (India or Chinese Ink). XXI. Litho- 
graphic Inks and Crayons. XXII. Printing Ink. XXIII. 
Ink Pencils or Aniline Pencils. XXIV. Marking Inks. 
XXV. Ink Specialties. XXVI. Sympathetic Inks. XXVH. 
Stamp and Stencil Inks. XXVIII. Wash Blue or Laun- 
dry Blue. Index. 

t^T A circular showing the full table of contents of the 
above book sent free to any one who will apply, 

iy Our New Revised Descriptive Catalogue of Practical 
and Scientific Books, 88 pages, 8vo,and our other Cat4ilogues, 
the whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any one in any part of 
the world who will furnish his address, 

HENRY CAREY BAIRD 4. CO. 

Industrial Publishers. Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. S. A. 



LARKIN'S BRASS AND IRON 
FOUNDER. 

A ne«) and thoroughly revised edition.— Just Ready. 

THE PRACTICAL 
IP 



A Treatise on Brass Founding, Moulding, the Metals 

and their Alloys, etc. By Jambs Larkin, late Con- 

ductorof the Braes Foundry Department in the Penn 

Works, Philadelphia. A new revised and greatly 

enlarged edition. In one volume, 12mo, 400 pages. 

Price $2 Jfi by mail, free of postage to any address in the world 

Contents.— Among the most important and entirely 

new sections of this edition of this valuable and popular 

book are the following: Behavior of Metals and Alloys 

in Melting and Congealing; Malleable Iron Castings: 

Wrought Iron or Mills Castings ; Manufacture of Steel 

Castings; Casting of Brass; Casting of Bronze; Bell 

Founding ; Chill Casting : Casting without Core ; Casting 

on to other Metals ; Casting Iron and other Metals upon 

Lace, Embroideries, Fern Leaves and other Combustible 

Materials; Some Modern Bronzes. 

|y Descriptive circular, giving full table of contents of 
the above book, sent free to any one who will send his 
address. 

|y Our new revised Descriptive Catalogue of Practical 
and Scientific Books, 88 pages, 8110, and our Catalogue of 
■Books on SUam and the Steam Engine, Mechanics, itfa- 
iehaury, and Dynamical Engineering, List of Books on 
%EleCTrb^MeUUlitrgu, Moulding, Founding, Pattern Making, 
JMetal Working* etc., and other Catalogues, the whole cover- 
1 every branch, of Science applied to tlie Arts, sent free 
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r-nd free of postage to any one in any part of the world 
who will furnish his address. 

HENRY CAREY BAIRD <fc CO., 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U.S.A. 



THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 




Vanduzen Pat. L. Pul. Oiler 

Keeps Pulley oiled 3 to 4 week! wfthoDB 
Billot • Cost 25, 30, 40, 60, 65 and 85 cent* 
each. Send Price and TRY ONE. 
SUte diameter and speed or Pulley. Will 
■end Catalogue free. Mention thia paper. 
b«YAHBW7KH*TIFTC0.CI«i«Mtl,0.U.SU. 



nCACNESS & HEAD NOISES CURED 

MB ril ■" by Peek's Invisible Tubular Be* Cushions. Whispers 
■W •»■■■■ nwd . SnccessfolwhenallreiaedlesfaiLSoldms-s" 
cjBircvV.Hiaoox.S&SB'wafrN.Y. Writefor book ofproofsfKLt 
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TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 



, FoottoH| 

] NarraganseitMacI . 

' ■' BOX 1038 PR0VIDENCE.R.I. 



Why Not Move 



Nearer your best and biggest market — nearer your raw materials? 
Chicago is the greatest distributing point in America because of 
low railroad and lake freights everywhere; unrivalled location; belt- 
railways. Chicago Heights is the center of Chicago's manu- 
facturing district. Can't you come 



To Chicago? 



We'll show you Chicago Heights, and offer you strong induce- 
ments to locate there. We have the property, the men and the 
money — and mean business, If you're a manufacturer, affected 
by the new, changed conditions of doing your business, write us; 
we have a "way out." 

"Chicago's Beaten Path" is an illustrated and carefully-prepared booklet. Every 
manufacturer should have it. Send us your name and address. Here's ours: 

THE CHICAGO HEIGHTS LAND ASSOCIATION, 

(Get Our Rating) 

822-823 Chamber of Commerce, Chicago. 



AMAGK LANTERNS 

WITH Ol'"- LAMPS HAVt NO EQUAL 

" :WS ofAuSUBJECT5 

LOWEST PRICES GUARANTEED 

L. MANAS SE 

86 MADISON': 'CHICAGO ILL 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 
Metal Type Wheels, "Dies. etc. 
jgijiilModel and Experimental Work* 
,i_ik gmaii Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York Stencil Wks. 100 Nassau St, N. Y 



PHOTOGRAPHIC CHEMISTRY. — A 

series of lectures *Jeiivered before the Society of Arts, 
by Prof. R. Meldolit, showing how the subject of syste- 
matic Instruction in photography should be dealt with 
from a chemical point of view. Contained in Scien- 
tific American Supplements. Nos. 835* 826, and 
827* Price 10 cents each. To be bad at this office and 
from all newsdealers. 





VANDUZEN 8 31 a t m PUMP 

THE BEST III THE WOILI. 
Pumps Any Kind of Liquid. 

Alwayi in Order, n,v«r Clog* nor 
freuel. Every Pump Guaranteed. 

lO SIZES. 

200lo 12000 Gallom per Hour. 
Corf $7 to $75 «>eh. Addrost 

THE VANDUZEN & TIFT CO., 

" to 108 E. Second St., Cinelnniti, 0. 



R AILWAY £ j TEAM p iTTERS S UPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS, 8TDRTBVANT BLOWERS. Ac. 
JOHN S. UUQIIHART. 46 tnrtlan.lt St., N. Y. 



GATES .ROCK & ORE BREAKER 

Capacity o p t o 200 tons per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

CATES IRONWORKS, 
50 C So. Clinton St., Chicago 

136 C, Liberty Street, New York, 
237 C, Kranklfn St., Boston, Mass 




PROPOSALS. 




Our new General Circular 
of all onr work, is now ready. 
tare for estimates. 



A.," showing specimens 
Send stamp and particu- 



RESEARCHES AS TO THE PROPER- 

ties of Alloys.— By Prof. W. C. Roberts-Austen, F.R.S. 
An investigation of the effects of small admixtures of 
certain elements on the mechanical and physical pro- 
perties of metals. With J5 illustrations. Contained in 
Scientific American Supplement, No.856. Price 
10 cents. To be had at this office and from all news- 
dealers. 




STEEL, IRON, COPPER, ZINC, BRASS, TIN, 

And all other Metals Perforated as Required for Grain Cleaning and Min- 
ing Machinery, Woolen, Cotton, Paper and Pulp Mills, Rice, Flour and Oil Mills, Sugar 
and Malt Houses, Distilleries, Filter Presses, Stone, Coal and Ore Screens, Brick and 
Tile Works, Filters, Spark Arresters, Gas and Water Works, Oil, Gas, and Vapor Stoves, 
Coffee Machinery, etc., etc. Standard Sizes Perforated Tin and Brass always In Stock. 
THE HARRINGTON & KING PERFORATING CO., Chicago, 
And 284 Pearl Street, New York. 



STOP BILLING! Use Depne's Patent Com- 
bined Ledgers, Sales and Billing Books. 

Most perfect labor-saving system extant. No matter 
how long or numerous your bills, they are always ready 
for your customers. Send for descriptive price list. 
Agents wanted. Mention Scientific American. Address 
J. B. Dbpuk, 320 Dearborn Street, Chicago, 111. 



rflHECRANDAlL PACKING Co. 



MANUFACTURE! 



\ AUnMXNTTM 

< In all shapes. Manufactured by 

\ Cowles Electrio Smelting and Aluminum Co-, 

^Correspondence solicited. LOCKPORT, N. Y.\ 



MAKE YOUR ICE, ft&E3MrWtf!W£ 

St., N.T. tlO and up. Table'Filter, $1.26; cookers, ft 



TF\ENT0N 



vft;><-C0OPER,HEWITT&C0. 



OIL WELL SUPPLY GO. 

92 WATER STREET, 
Pittsburg, Pa., 

Manufacturers of everything needed for 
ARTESIAir TTSTjIiS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers. Engines. Pipe, 

Cordage, Drilling Tools, etc 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





PBUITFUL>JIfYESTMENTS* 

1 A new form of 8 per cent. Investment, 
| based on irrigated fruit lands of Colorado. 

Guaranteed by National Bank. For full 

particulars address t 

.The Delta Couhty Fruit lands Co. Lj)e«»er,Colo. a 



Andall Fancy Woods. 

TEAK FOR YACHTS, SPANISH CEDAR 

FOR SHELLS, etc. 

THE E. D. ALBRO CO. 

Biis(«rn ) 200 Lewis Street, >„]>._ y„_ v „ a , 
Branch. { Ft. B. 8th St., ' J New Fork, D. 8. A. 

H. T. BAKTLETT, Mg'r. F. W. HONKRKAHP, Ass't Mg'r. 

(Mills, Cincinnati, O.) 



M «k'J? CRANDALL'S PATENT PACKINGS, 

X> I? }a IMPRuVEDFQR 3TFAM.vVA ! ER * AMfCM 



NEW YORM3 
CHICA.G0 28 



PALMYRA NY 



CHUCKS. 



Catalogue No. 12, lust Issued 

illustrations 



with over 4C new 

— — sent free. Address. 

The CuHhman Chuck Co., Hartford, Conn 




ARTESIAN 



Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us stating exactly what is 
required and send for illustrat- 

_ . . edcatalogue. Address 

PIERCE ARTESIAN & OIL WELL SUPPLY CO., 
80 Beaver Street, New Yobk. 




60 LIGHT 

DYNAMO. 

As Ulustratedlnthe Sci. 
Am. ^vvplement, 866. 

Material for the con- 
struction of this ma- 
chine furnished by 

W. 8. BISHOP, 
058 Grand Avenue, New 

Haven, Conn. 

|y Send two cent stamp 

for circular. 




Pneumatic Tire Bicycles. 



Every One Guaranteed. 

Send for Catalogue. 

|3P~ Agents Wanted. 



=i Y ^^ Agents Wanted. 

^Jkirkwood/miller & CO, 

*5-^ 16 South St.. Peoria, Iff. 




<fc <) <) FIRST CLASS CURTAIN DESK 
4)//. Four and a Hallleet long. Un- 
limited variety In stock and to order. 

American Desk & Seating Co. 

270-272 Wabash Av., CHICAGO, U.S.A. 



WOOL WASHERS, 

WARP DYEINK AND SIZING 1U ACH INKS. 

PATENT RUBBER COVERED SQUEEZK 

ROLLS, 

POWER WRINGERS FOB. HOSIERY AND 

YARN DYEING. 

DRYING AND VENTILATING HANS, 

WOOL AND COTTON DRYERS, Etc. 

Catalogues free. 

CEO. P. CLARK 

Box L. Windsor Looks, Conn. 



NOTICE TO ARCHITECTS. 

rPHE Honorable the Chief Commissioner of Lands and 
*- Works hereby invites Architects to submit, on or 
before the 30th September next, (competitive) plans and 
estimates of cost for the construction of certain Pro- 
vincial Government Buildings. 

Particulars of competition and further information 
can be obtained from the undersigned. 

W. S. GORE, 
Deputy Commissioner of Lands & Works. 
Lands and Works Department, 

Victoria, B.C., 16th June, 1892. 



NOTICE TO CONTRACTORS. 

VTAYOR'S OFFICE, ASHEVILLB, N. C, JUNE 30th, 
±v± 1892.— Sealed proposals will bereceived bythe Mayor 
and Joint Board of the City of Asheville, N. C, at thiB 
office, until 3 o'clock p. m. on the 1st day or August, 1892, 
for furnishing and setting up in the Pump House, on 
the Swannanoa River, one steam pumping engine and 
boiler, capacity 1,000,000 gallons in 24 hours; one power 

Eump and water wheel, capacity 750,000 gallons in 24 
ours; also for furnishing and laying about three miles 
of 16 inch water pipe. Flans can be seen and specifica- 
tions obtained at the office of the City Engineer, Ashe- 
ville, N. C. " C. D. BLANTON, Mayor. 
B. M. LEE, City Eng, 



TT S. ENGINEER OFFICE, CUSTOM HOUSE, CIN- 
u * CINNATI, OHIO, July 11, 1892,-Sealed proposals 
for furnishing cement, lumber, tie rods and washers re- 
quired for loek and movable dam No. 6, Ohio River, near 
Beaver, I'a.jWillbe received at this office until 2.30 p. m. 
August 1, 1892, and then publicly opened. Specifications, 
blank forms and all available information will be fur- 
nished on application to this office. 

AMOS STICKNEY, Major of Engineers, U. S. A. 



TT S. ENGINEER OFFICE, CUSTOM HOUSE. CIN- 
u - CINNATI. OHIO, Julylfi, 1892,-Sealed proposals 
for furnishing brick, sand and stone required for lock 
and movable dam No. 6, Ohio River, near Beaver, Pa., 
will be received at this office until 2.30 p. m., August 16, 
1892, and then publicly opened. Specifications, blank 
forms and all available information will be furnished 
on application to this office. 

AMOS STICKNEr, Major of Engineers, U. S A. 



NOW READY! 

A NEW AND VALUABLE BOOK. 
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12,000 Receipts. 680 Pages. Price $5. 

This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in theNotes and Queries of correspondents as pub- 
lished in the Scientific American during- the 
past fifty years ; together with many valuable and 
important additions. 

Over Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. Tt is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulas used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier macne ; how 
to make paper water proof and fire proof : how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; now to make luminous 
paper, photograph papers, ete. 

Under the nead of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 
plicit terms that any intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me- 
tallurgy, 125 receipts; Bronzing, 127 receipts : Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps nave nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

f^ Send for descriptive circular. 

MTJNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 

361 Broadway. New York. 
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'UfCdpertieements. 



Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
und is set in apate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




OVERMAN WHEEL CO. 

■OITON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 

OHICAQO. NEW YORK. PHILADELPHIA. 



► O XT SSSK FOTKrEfLT 

We can supply it with the 

Motor oilhe 19th Century 

H to 70 horBe power. 

Cost about one cent an hour to 

each indicated horse power. 

" In worth, tint- size, my value lies." 

What others think of me is stated 

in catalogue. 

CHARTER GAS ENGINE CO. 

P. O.Boxl48, Sterling, III. 




95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




Honest Pride is 

a good thing. 

People take pride in a fine 
watch-case. It ought to be 
handsome; it holds the most 
precious thing on earth:— 
Time. Ought to "keep it," 
too. 

The new, quick - winding 
"Waterbury" in coin-silver 
and gold filled cases, is beau- 
tiful enough for a queen. 
And an accurate jeweled 
time piece. Better than any 
Swiss watch at the price. 

Your jeweler sells It. 6 



THE BRIDGEPORT WOOD FINISHING CO. 



WHEELERS^ATENT WOODyiLLEFl ; 

Br£inigs Lithogen Silicate Paint, 



ADAPT ED TO ALL CLIMATE S ESPECIALLY MARINE EXPOSURES. 
GKANVILLE M. BliElNIG, PRINCIPAL OFFICE, 

GENERAL AGENT & SUPT. NEW MILEORD, CONN. 

«5l! l ll9&, 0fl,, i e " Bml Wnrehnunei.— CHICAGO, 211 East Randolph Street. 
NEW YORK. 240 Pear] St.-ST. LOUIS, 521 St. Charles St.-BOSTON. 85 Oliver St. 



PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO AW ADDRESS. 



KODAKS. 



J ^t styles and sizes 
^1 for the season of 
1892, 

$6.00 to $65.00. 




ATENTS! 



MESSRS. MUNN & CO.. in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had fcrty-Jive years' 
experience, and now have nnequ'tled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, 'snowing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN »fe CO., Solicitors of Patents, 

361 Broadway, New York. 

BRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 



Regular 

Junior 

Folding 

Daylight 

Ordinary 

Latest improvements, registers for ex- 
posures ; glass plate attachments ; daylight 
loading, etc., etc. Send for catalogue. 

THE EASTMAN COMPANY, 

Rochester, N. Y. 





BARNES' 

UPRIGHT DRILLS 

Complete line, ranging' 

from, our New Friction 

Disk Drill, for light work 

to 42-inchBack Geared, 

Self Feed Drill. 



Send for Catalogue 
and Prices. 



W. F. & JOHN BARNES CO., 

3909 Ruby Street, Rockford, III. 



" Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements.' 

All the Essential Features greatly perfected 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands 
The Smith Premier Typewriter Co , Syracuse, N. Y.. U. S. A. 

|y Send for Catalogue. 



Send for Circular. 



Figures all Examples. Key 
operated. Rapid. Accurate. 
Relieves mental strain. 

fr". CO. , 52-56 Illinois St. Chicago- 




Metallic ^ 

III pattep; 
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SA U# C Wanted 50,000 Sawyers O A ^Mt C 
#* ww O and Lumbermen town ft ^% 
m send us their full address for a copy of Em- _ 
M erson's t&~ Book of ISA WS, new 1892 edl- A 
#^ tion. We are first to introduce Natural #% 

W8J8 for beating and tempering Saws with ||| 
wonderful effect upon improving their qua- VV 
„ lity and toughness, enabling us to reduce 
O prices. Address EDI Kit SON, SMITH O 
O & CO. (Limited), Beaver Falls. Pa. O 




PHOVEMENTS PATENTED 1890 IN THE U. S., CANADA AND EUROPE. 



FIRE-PROOF. Easily applied by anyone. Send forSam pies and Descriptive Price List. 
H. W. JOHNS MANUFACTURING COMPANY, 

H. W. Johns' Asbestos Fi re and Water-Proof Sheathing, Building Felt. Steam Packings, 
Boiler Coverings, Liquid Paints, Eoof Paints, Boot Cement, Fire-Proof Paints, etc. 



1ERSEY CITY, 



87 MAIDEN LANE, NEW YORK, 

CHICAGO, PHILADELPHIA. BOSTON, ATLANTA, 



LONDON. 



LIFE OP AN ANT.— BY E. A. BUT- 

ler. Ad entertaining paper on the life of an ant from 
the egg to the mature state. With an account of the 
curious habits of these insects. With 4 illustrations. 
Contained in Scientific American Supplement, No. 
S57. Price 10 cents. To be had at this office and from 
all newsdealers. 



Steam! Steam! 



Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, - $175 
4- " " " « « - - 275 

Other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE & SONS, 

Drawer 56. EI.MIKA, N. Y. 



SYLPH CYCLES RUN E »? Y 

Hollow ■— — — Perfection of cycle manuiacture; no 
T/«« ^5 "\ neednowtoridespringlesscyclesorde- 
s * " * pend on tires alone forcomfort. ^Sylph 
Spring Frame destroys ~ * 
vibrat'n. Light,sim-i 
pi e, strong. Cata.freet 

Pou&e-Duryea Cy.Co.: 

16 GSt.. Peoria, 111. AQTS.WANTED 





FOR ALL MEN. 

Seven ages of men cycle— Few too old, few too young- 
all the world will cycle next year — better begin this year 
— of course you'll ride the guaranteed Columbia. 

Finest cycling catalngue free at Columbia agencies, by 
matlfortwo2-ct-stauips. Pope Mfg. Co., Boston, New 
York, Chicago. 



WELL DRILLING MACHINERY. 

MAi.JFACIUBED BY 

WILLIAMS BROTHERS, 
ITHACA, N. V., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
Catalogue. 

ADDBESS 

Williams Brothers 

ITHACA, N. Y. 




WHAT ELECTRICITY 18— BY W. W. 

Jacques. An interesting discussion of the subject, illus- 
trated with some new experiments. Contained in Scien- 
tific American Suppi embnt. No. 857. Price 10 

cents. To be had at this office and from all newsdealers. 



A GENTLEMAN'S LAUNCH. 
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YOUR OWN ENGINEER. 

Launches 19 to 60 feet in length, with automatic ma- 
chinery. No Smoke. No Engineer. 
No Danger. No Dirt. 
PADDLE YOUR OWN CANOE. 
Canoes, Family Row and Sail Boats. Fishing and Hunt- 
ing Boats. Manufactured by 
THOMAS KANE & CO., Chicago, 111. 
B7~ Send for Catalogue, specifying line desired. 



GENERAL ELECTRIC CO. 

INCANDESCENT AND ARC LIGHT PLANTS. 

Stationary and Railway Motors.— Lamps.— Safety Devices. 

DISTRICT OFFICES. 

Canadian Edison Building 77 Bay St., Toronto, Can. I Pacific Coast. .Edison B'lding, 112 Bush St., 8. Fran , Cal. 

Eastern.' .'.'.'.'.'.'.' .'.'.Edison Building, Broad St., Newport Pacific Northwest... Flelschner Building, Portland, Ore. 

New England 25 Otis St., Boston. Mass. ' Rocky Mountain Masonic Building, Denver, Colo. 

Mexican and South American Department Edison Building, Rroad Street, New York 

European Office .34 Victoria Street, Westminster London, S.W., England. 



G RAVES 



ELEVATORS. 

, »— .iv.-.i.i r...„,i, l .»n.. 1 ,in.ni,<.|i,. 



TANITE 



Emery, 

Emery Wheels, 
Emery Whetstones, 
Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 



The Tanite Co 

Stroudsburg, PA. 
161 Washington St.. NEW YORK 




SuUSECRINDSTONES? 

If so, we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Bemember, we make a 
specialtyof selecting stones f oral 1 spe- 
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